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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral 
degrees from graduate schools cooperating with University Microfilms, Inc. in the pub- 
lication of complete dissertation texts on microfilm, on Microcards, or as microprint. 
Included with each abstract is an indication of the number of pages in the original type- 
script and the Library of Congress card number. In some instances Dissertation Ab- 
stracts will be found to be an adequate substitute for the published dissertations. 
Where it is not, complete copies are available. An author index tc Dissertation Ab- 
stracts is furnished annually. 


The Index to American Doctoral Dissertations is a complete indexed listing by title 
of dissertations by all United States and Canadian students who were granted doctoral 
degrees during the previous academic year. It is arranged by degree-granting institu- 
tions under appropriate subject headings. An alphabetical author index is included. 
Please write to University Microfilms for further details. 4 


COMPLETE DISSERTATIONS 


Positive 35 mm. microfilm copies of the complete dissertations to which the abstracts 
refer are available at 1} cents per page. The minimum charge is $2.50 per dissertation. 


University Microfilms also offers enlarged xerographic prints on book paper from its 
microfilm holdings, of all doctoral dissertations from graduate schools participating in 
the publication of dissertations on microfilm. 


The rate is 43 cents per page including binding, with a minimum charge of $3.00 for 
each dissertation. The size of the pages furnished is approximately 52 x 82 inches. 
Pages are bound in soft paper covers. This added service makes dissertations generally 
available in printed form at prices very close to current book prices. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous 
process and for this reason selected pages will be furnished as photographic enlarge- 
ments at 20 cents per page for the same page size. Only complete dissertations will be 
furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. 
Please order either xerographic or microfilm copies by order number. This is usually 
the Library of Congress number which appears directly under the abstract title. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to Volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue 


x 1-6 incl. XV 1 
XIII 1 3 
6 9 
Index XVI 8 
XIV 1 > 4 | ae 
12 10 
11 
XIx 5-9 incl. 


A microfilm of Volumes 1-18 can also be 
supplied at the following prices: 


Volumes Price 


I-V (complete) $10.00 
VI-X (complete) 30.00 
XI-XIII (ea. vol.) 12.00 
XIV-XVII (ea. vol.) 20.00 
XVIII 10.00 
XIX 20.00 
XX 20.00 


Xerographic reprints of the Index to Amer- 
ican Doctoral Dissertations, paper bound, 
can be supplied at $12.00 each volume. 


Vol. XVI (13) July 1955-June 1956 
XVII (13) July 1956-June 1957 
XVIII (7) July 1957-June 1958 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $20.00 in 
the United States; $22.00 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$27.00 in the United States; $29.50 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 
$9.00 foreign. 
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AGRICULTURE, GENERAL 


OSMOTIC SWELLING AND TACTOID FORMATION 
IN CALCIUM MONTMORILLONITE 


(L. C. Card No. Mic 60-2258) 


Albert Victor Blackmore, Ph.D. 
Cornell University, 1960 


Diffuse double layer theory of the Gouy-Chapman type 
has been applied in recent years to the problem of evalu- 
ating the forces involved in the interaction of layer 
alumino-silicate clays and water. Several workers 
(Schofield, 1946; Bolt, 1952, 1954; Warkentin, 1956; 
Blackmore, 1958) have shown that for illitic and mont- 
morillonitic clays saturated with sodium and other mono- 
valent cations, the swelling pressures observed as a 
function of water content may be predicted by osmotic 
effects calculated from Gouy theory. Calcium montmoril- 
lonite does not at first appear to obey an analogous theory, 
especially in light of current swelling data which is free 
of an error in sample preparation made in earlier work. 

A sample attachment for a Norelco X-ray diffrac- 
tometer was built which made it possible to obtain traces 
for saturated samples of clay equilibrated at various 
pressures with water at atmospheric pressure following 
a predetermined cycle of compression and decompression 
and without physical disturbance to the samples. 

Interpreting these traces with the Scherrer equation: 


0.92 


D= Bcos 0p’ 


which relates known quantities, peak width, wavelength, and 
Bragg angle, to the size of crystal fragments in the speci- 
men, the presence of “packets” of clay crystal sheets was 
established. These packets, with (001) = 18.8A, were 
present at all water contents and regardless of compres- 
sion-decompression history, and their size varied from 
4to 9 unit cells. Packet size was dependent upon maxi- 
mum pressure in an irreversible manner. By study of a 
mixture of illite and montmorillonite and of two size 
fractions of a montmorillonite suspension it was shown 
that the swelling between packets was not dependent upon 
difference in surface charge density, and that it was not 
the property of a non-packet forming fraction. The ob- 
served swelling was associated with all the surfaces not 
involved as interiors of packets. 

When the relations found between pressure and spacing 
were corrected for the presence of packets the spacing 
changes in the interpacket areas were found to follow 
closely the theoretical curves except for a “dead volume” 
displacement. That the stacking was highly imperfect was 
clear from the low intensity of the X-ray lines relative to 
the line obtained with a single crystal of mica. Higher 
pressures increase the number of sheets brought into 
regular enough contact for the 18.8A spacing to become 
dominant and thus the average size of the packets increases. 





In this process bending and folding of sheets is likely and 
if significant elastic forces were present the packet size 
would decrease on release of the pressure. This was not 
found to be the case. 

It is concluded that in a calcium montmorillonite-water 
system with low electrolyte concentrations that the state 
of lowest energy is a single crystal with (001) = 18.8A. 
Where attainment of this state is prevented by imperfect 
stacking of the unit sheets or packets, that is, where the 
sheets are physically prevented from close approach, then 
osmotic repulsion occurs between them in response to a 
free energy gradient in the water and this may be caicu- 
lated by Gouy theory. 

Current theories of clay-water interaction, which 
contain many inconsistencies, have been discussed and an 
attempt made to reconcile these data and postulates with 
the current results and interpretation. 

Microfilm $2.50; Xerox $6.20. 126 pages. 


PERCEPTIONS OF THE COUNTY EXTENSION 
DIRECTORS ADMINISTRATIVE ROLE 
IN MICHIGAN 


(L. C. Card No. Mic 60-2421) 


Denio Andrew Caul, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Robert C. Clark 


The general purposes of this study were: (1) to obtain 
information that will help Michigan county Extension 
directors better understand their role; (2) to help provide 
Michigan Extension administrators with valid information 
on which to base decisions of recruitment, selection, and 
training of county Extension directors; and (3) to obtain 
information that will help Extension workers gain a better 
understanding of the relationships between county Exten- 
sion directors and other Extension workers in Michigan. 

One hundred and thirty-two role definition items were 
identified as possible aspects of the county Extension 
director’s job. The respondents indicated on an eight 
point scale the degree of importance with which they per- 
ceived each item to be either a concern of the county 
Extension director or an activity in which he should en- 
gage. Responses were obtained from 71 county Extension 
directors, 130 county Extension agents, 82 subject-matter 
specialists and 13 state administrators, which constituted 
75 per cent of the total staff. 


Summary of Findings 





The components of the county Extension director’s 
role are listed in order of perceived importance and sum- 
marized as follows: 
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1. Providing educational leadership was seen as the 
primary function. The most important role items were: 
abilities to work with people, professional competency, 
and developing and executing subject-matter programs. 

2. Obtaining necessary local financial support, manag- 
ing it and the county office effectively was an important 
and accepted administrative role. 

3. The responsibility for county Extension organization 
and policy determination is an important and accepted 
function. However, conflict is likely to exist between 
administrators and nonadministrators regarding whether 
organizational changes at the county level are a part of the 
county Extension director’s role. 

4. The personnel management role is to make final 
selection of new workers in the county, aid in training 
them, be concerned with their general welfare and evaluate 
their performance. 

5. Developing harmonious team effort is an important 
and accepted part of the county Extension director’s job. 
Fair treatment of all Extension agents was perceived as 
the most important component of effective county staff 
unity. 

6. County Extension directors have broad responsi- 
bilities for administrative relations. They involve bring- 
ing about an understanding of, and support for, the county 
Extension program. 

7. The planning and programming role is recognized 
as an important responsibility. Some confusion exists as 
to what tasks need to be performed to accomplish the job. 

8. The county Extension director has broad super- 
visory functions. He is expected to be aware of the pro- 
gram in all of its aspects, give encouragement and 
consultation to staff members, and aid in over-all evalua- 
tion. However, county Extension agents expect considerable 
freedom and responsibility in carrying out their part of 
the program. 

Greater consensus was found among members of 
administrative groups than among members of nonadminis- 
trative groups concerning the degree of perceived im- 
portance of administrative responsibilities and activities. 

Administrative groups tended to assign more impor- 
tance to administrative functions than did nonadministra- 
tive groups. 

Age of the county Extension directors and county 
Extension agents had a positive association with the 
perceived importance on most administrative roles. 

County Extension directors of larger county staffs 
placed more emphasis on management, personnel and 
coordination functions than county Extension directors of 
smaller staffs. The latter placed relatively more empha- 
sis on their own educational role and the long-range 
aspects of their total program. 

Length of service in Extension had a positive associa- 
tion with the importance placed on responsibilities 
pertaining to the continued acceptance and support of 
Extension work. 

Advanced degrees, while not being highly associated 
with role perception, seemed to modify extremes in role 
perception of both county Extension directors and county 
Extension agents. 

Microfilm $4.35; Xerox $15.30. 338 pages. 





HEAVY NITROGEN FERTILIZATION 
OF COOL SEASON TURF GRASSES 


(L. C. Card No. Mic 60-2203) 


Norman Richard Goetze, Ph.D. 
Purdue University, 1960 


Major Professor: William H. Daniel 


Greenhouse and field comparisons of representative 
types of nitrogen fertilizers at heavy rates of application 
to turf were made. Objective measurements of turf 
response, as well as changes in soil carbon and nitrogen 
levels, were measured. 

A greenhouse ryegrass turf experiment clearly por- 
trayed the changes in turf responses at 28-day intervals 
over a 24 week period. The turf was mowed at weekly 
intervals and detailed observations of plant response to 
4, 8, and 16 pounds of actual nitrogen per 1,000 square 
feet were made. 

Similar materials were evaluated on a creeping bent- 
grass putting green. Turf reactions to nitrogen were kept 
nearly equal and the amount of nitrogen required from 
different sources was measured as the dependent variable. 

The long term effects of repeated annual applications of 
4, 8, and 20 pounds of nitrogen per 1,000 square feet on 
Merion bluegrass turf and soil were studied. 

Natural organic materials produced better visual 
estimates of ryegrass turf quality than either soluble or 
ureaformaldehyde fertilizers at comparable rates. Less 
soluble and organic fertilizer nitrogen was required to 
produce putting green turf quality equivalent to ureaformal- 
dehyde. Under the conditions of this experiment, no dif- 
ferences in Merion bluegrass turf quality were observed. 

Density of ryegrass turf was not affected by differences 
between materials, but was improved with increased rates 
of nitrogen. No density differences in Merion bluegrass 
turf occurred. 

A method for objectively measuring the amount of 
mechanical supporting ability of turf was developed. The 
height of a constant weight tennis ball supported by the 
turf above a standard plot mounted ring was measured. 
Organic materials gave better mechanical supporting 
ability to ryegrass turf than other fertilizers. 

Dry weight yields of ryegrass clippings responded 
directly to the amount of nitrogen applied with the or- 
ganic materials giving a higher response at comparable 
rates. An experimental material, UF-80, produced a 
consistently high yield of clippings. Ureaformaldehyde 
materials produced a more uniform yield than other ma- 
terials. No differences in yield of Merion bluegrass turf 
clippings were found between 4, 8, and 20 pounds of nitro- 
gen per 1,000 square feet. 

The nitrogen content of ryegrass clippings decreased 
steadily after an early peak in direct relationship to the 
nitrogen availability. Putting green clipping nitrogen 
content also varied with fertilizer rates. Nitrogen de- 
ficiency symptoms appeared when the ryegrass clippings 
dropped to 3% nitrogen and when the putting greenclippings 
dropped to 2.8% nitrogen. Merion bluegrass clippings 
varied from 3.4% to 4.6% in their nitrogen content. 

The amount of nitrogen recovered in the clippings of 
ryegrass varied from 33% of that applied in the soluble 
form to only 17% of the ureaformaldehyde applied. At the 
end of a five week leaching period, the soluble material 
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had lost 19% of the nitrogen applied, whereas the urea- 
formaldehyde lost only 2.2%. Little additional nitrogen 
was removed by further leaching. 

After three years of heavy nitrogen fertilization, 
Merion bluegrass turf soils were found to have accumu- 
lated large amounts of nitrogen in the top inch, especially 
from ureaformaldehyde materiais. Increases in nitrogen 
content at lower depths were related to solubility and 
breakdown rate. 

Merion bluegrass soil carbon content at the surface 
level was not influenced by fertilizer. Carbon content at 
the lower depths was reduced quite generally. 

The carbon-nitrogen ratio of Merion bluegrass turf 
soils was reduced at all depths as a result of higher 
amounts of nitrogen in the upper depths and lesser amounts 
of carbon at the deeper depths. 

Microfilm $2.50; Xerox $4.60. 86 pages. 


THERMODYNAMIC AND FREEZING PROPERTIES 
OF WATER ADSORBED BY WYOMING BENTONITE 


(L. C. Card No. Mic 60-2219) 


Jack Harry Kolaian, Ph.D. 
Purdue University, 1960 


Major Professor: Philip F. Low 


In an attempt to clarify the nature of the water asso- 
ciated with clay minerals, determinations of freezing 
properties and thermodynamic functions were made for 
water in clay-water systems of Li-, Na- and K-clay. 

The measured freezing properties were: the tempera- 
ture of spontaneous nucleation, the freezing point depres- 
sion and the amount of unfrozen water. The former two 
properties were obtained from cooling curves but the 
results were inconclusive because of scatter. Unfrozen 
water in pastes of the three clays was obtained at -5°C. 
and -15°C. by a calorimetric technique. The order of 
magnitude for unfrozen water in the three clays was found 
to be Na>Li>K. Approximately 50 percent of the water 
remained unfrozen. The unfrozen water was attributed to 
the effect of the curvature of the ice-water interface and 
to the low potential energy of the water near the clay 
surfaces. Calculations showed that dissolved solutes and 
pressure could not account for the results. It was postu- 
lated that an adsorbed water structure exists at the clay- 
water interface. This structure would affect the ice-water 
interfacial tension and the potential energy of the water 
molecules. 

The partial molar free energy of the water in suspen- 
sions of these clays, relative to pure water, was obtained 
by means of atensiometer. This method of obtaining 
free energy and entropy is far more sensitive than the 
more common method utilizing adsorbtion isotherms and 
a form of the Clausius-Clapyron equation. An increase in 
water tension in the suspensions with time after stirring 
indicated a decrease in the partial molar free energy of 
the water as the clay particles reoriented. This was 
taken as evidence that, as time passed, the water mole- 
cules fell into positions of minimum potential energy ina 


water structure. 
The partial molar entropy and heat content were 





obtained from the change of equilibrium tension with tem- 
perature for a Li-clay suspension. The observation that 
the values of these quantities for water in the suspension 
were lower than those for pure water supported the water- 
structure concept. 

The freezing rates of the clay suspensions were greater 
immediately after the suspensions were stirred than when 
they were thixotropic. Again, a water structure which 
resists freezing was invoked to explain this observation. 

Microfilm $2.50; Xerox $4.40. 85 pages. 


FUNCTIONS AND TEACHING METHODS 
UTILIZED BY EXTENSION SPECIALISTS 
AND COUNTY AGENTS FOR THE DIFFUSION 
OF POULTRY PRODUCTION INFORMATION 


(L. C. Card No. Mic 60-2162) 


Silas L. McHenry, Ed.D. 
The Pennsylvania State University, 1960 


Contract farming, integrated operations and other new 
developments in the poultry industry have been affecting 
the poultry extension program. Communications and 
transportation have improved. Changes of emphasis in 
poultry extension teaching methods have been necessary 
because of these new developments. 

The purpose of this study was to find the poultry 
extension teaching methods that should be emphasized in 
order to meet the present and future needs of the poultry 
industry, and the specialist functions that would be most 
helpful to county agents in their educational programs. 

A nation-wide survey of poultry extension teaching 
methods was conducted by means of mail questionnaires 
to staff members of the Agricultural Extension Service. 
All state poultry specialists, and agricultural agents in 
counties which sold more than one million dollars value 
of poultry products annually, were included in the study. 
Eighty-two specialists and 414 agents completed and 
returned the questionnaires; this was a 99% return of 
those contacted. The state extension directors and mem- 
bers of the U. S. D. A. staff also cooperated with the study. 

The study was designed in such a way that comparisons 
could be made between present and proposed teaching 
methods, between performance and importance of special- 
ist functions, between scores of specialists and agents, 
and among groups of extension workers, classified accord- 
ing to certain personal and organizational characteristics. 
Data were recorded on I.B.M. cards. Hypotheses were 
tested by multivariate analysis at the five percent level 
of significance. 

Both specialisis and agents planned a significant 
increase in the use of the following teaching methods: 
printed leaflets, news articles, visits to dealers, visits to 
large producers, program-planning meetings, result 
demonstrations, state or area meetings, circular letters 
and television programs. County agents also proposed 
to increase the use of the following methods in addition 
to those listed above: demonstration meetings, poultry 
tours, leadership training meetings, exhibits, radio pro- 
grams, bulletins and county-wide educational meetings. 

Specialists planned to use mass media the most, fol- 
lowed by individual contacts and group contacts in that 
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order. Agents planned to use individual contacts the most, 
followed by mass media and group contacts in that order. 

Specialist functions which needed improvement, based 
on a significant difference between importance and per- 
formance ratings, were: publicizing research results, 
supplying visual aids and materials to counties, preparing 
suggestions for research, supplying subject-matter infor- 
mation to counties, writing mass media on the state level, 
helping agents plan and evaluate activities, and training 
local leaders. 

There were no significant differences between special- 
ists and agents regarding the evaluation ratings given the 
performance of specialist functions. This shows that both 
groups were substantially agreed on the degree of per- 
formance given these functions by specialists. 

These findings can serve as a guide for poultry 
specialists in planning and conducting their extension 
program. They indicate a change toward the use of more 
mass media due to improved communications and a need 
for saving time. They also show a trend toward fewer and 
larger meetings due to improved transportation, a change 
in poultrymen’s interests, and a need for saving time on 
the part of extension personnel. Specialists plan to work 
more closely with commercial companies in the future, 
due to increases in contract farming. 

Regarding specialist functions, the study showed a need 
for specialists to work more closely with the research 
staff, and prepare more subject-matter material for county 
agent use. The county agents are willing, evidently, to 
prepare their own news articles, radio programs and 
circular letters, provided the specialists keep them fur- 
nished with the latest information. 

Microfilm $2.70; Xerox $9.45. 206 pages. 


INHERITANCE OF FRUIT CRACKING 
IN TOMATOES 


(L. C. Card No. Mic 60-2098) 


Dharam Paul Prashar, Ph.D. 
University of Missouri, 1960 


Supervisor: V.N. Lambeth 


A study of the inheritance of radial cracking in the 
tomato was carried out in 1959 involving the progenies of 
two resistant parents, Glamour and NY55-542 and two 
susceptible varieties, Marglobe and Mosage. Compari- 
sons made between the observed and theoretical means 
of the parents, F,, F2,, and backcrosses indicated that 
cracking is dominant, but the dominance is incomplete. 

. Various genetic models were set up and comparisons 
made of the observed and calculated frequency distribu- 
tions. The best fit was obtained when it was assumed that 
there are two strong genes and two weak genes for crack- 
ing with interallic interaction. 

The results further indicated that all the varieties do 
not possess the same inheritance. Thus resistance may 
be increased by crosses between two resistant parents or 
in some cases by crosses of a resistant with a susceptible 
parent. It is evident from the study that cracking is a 
quantitative character and the inheritance invoives several 
major and minor genes with unidentical effects. 

Microfilm $2.50; Xerox $5.00. 98 pages. 





COSTA RICAN CACAO INSECTS: THEIR ROLE 
IN CHERELLE WILT AND EFFECT ON YIELD. 


(L. C. Card No. Mic 60-2438) 


Milton John Stelzer, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor R. D. Shenefelt 


A preliminary survey of the insects associated with 
cacao was conducted in Costa Rica from April to Septem- 
ber 1957. Qualitative and quantitative insect collections 
were made from mature seedling and clonal cacao grown 
under three different types of cultural practices, i.e., no 
shade plus Bordeaux, shade plus Bordeaux, and shade but 
no Bordeaux. 

A method for making quantitative insect collections 
from seven ecological niches on cacao trees is described. 
From the survey it was determined that the cacao trees 
are supporting a tremendously large and complex insect 
population, with no single species causing spectacular 
damage. 

The investigation was expanded in 1958 to include a 
study of the effects of two insecticides, dieldrin and DDT, 
on cacao insects, pollination, and fruit production when 
applied regularly (monthly), alone, or in combination with 
Bordeaux mixture. The role of insects as a cause of 
cherelle wilt, the premature loss of developing pods, was 
also examined. 

A study in which individual pods were caged, some 
being subjected to insect attack and others treated with 
five per cent dieldrin and held as controls, is described. 
Sucking insects (aphids, leafhoppers, and treehoppers), 
by feeding and ovipositing in the pedicel of developing 
cherelies greatly increased the incidence of cherelle wilt 
over that occurring in insect free pods. Of 252 insect- 
treated pods, 38.5 per cent wilted, while only 12.4 per cent 
of 121 insect free pods wilted. Small pods (under two 
centimeters in length) are extremely susceptible to insect 
attack. Feeding and oviposition in the pedicels of small 
cherelles by a small, green Membracid, Amastris obte- 
gens F. was especially detrimental to pod development. 

A highly significant reduction of 20 grams per pod (wet 
bean weight) occurred in pods attacked by Amastris 
obtegens F. which were harvested from unshaded, mature 
seedling cacao. Significant reductions in the wet bean 
weights (12.3 grams) also occurred with insect-treated 
pods harvested from shaded, mature cacao trees. 

At the completion of 18 monthly treatment cycles, in 
which DDT and dieldrin were applied alone, and in com- 
bination with Bordeaux mixture, no significant differences 
were evident in the numbers of fruit set, harvested, wilted, 
or infected by Phytophthora (black pod), among the treated 
and control plots. However, at Quepos, Costa Rica the 
average number of pods harvested from dieldrin-treated 
trees (40.9 pods per tree) was almost double that of the 
control trees (21.4 pods per tree), and production trends 
during the latter months indicated yields of plots receiving 
dieldrin, either alone or in combination with Bordeaux 
mixture, are gradually outstripping all other treatments. 
The dieldrin treatment also appeared to reduce the inci- 
dence of cherelle wilt, but not significantly from Bordeaux 
mixture or control. The study of effect of insecticides is 
being continued. 

Microfilm $2.50; Xerox $5.00. 96 pages. 
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DIRECT ESTIMATION OF THE ABSORPTION OF 
VOLATILE FATTY ACIDS FROM THE 
GASTRO-INTESTINAL TRACT OF RUMINANTS: 
PART L SHORT CHAIN VOLATILE FATTY ACID 
ANALYSIS IN BIOLOGICAL MATERIALS. 
PART Il. METHOD OF ESTIMATION OF THE 
TOTAL AMOUNT OF VOLATILE FATTY ACIDS 
ABSORBED FROM THE GASTRO-INTESTINAL 
TRACT OF SHEEP. 


(L. C. Card No. Mic 60-2259) 


André Bensadoun, Ph.D. 
Cornell University, 1960 


The object of the first part of this study was to estab- 
lish a micro-method for the analysis of the volatile fatty 
acids (VFA) in blood and in rumen ingesta for routine 
analysis on a commercial gas chromatograph. 

Sulfosalicylic acid was proposed as a deproteinizing 
agent in blood VFA analysis. This choice was supported 
by the study of recovery from blood of added VFA. The 
average recovery was 96.8 + 3.8 per cent. 

In the protein-free filtrate the VFA were isolated by a 
steam -indistillation with a Markham still. Twenty micro- 
moles of each acid was steam-distilled and the distillation 
curves studied. One hundred per cent of the various acids 
was recovered in the following amounts of distillate: 
butyric acid, 20 ml.; propionic acid, 25 ml. and acetic 
and formic acids, 100 ml. 

The free VFA were prepared from the sodium salts by 
direct distillation with concentrated phosphoric acid. The 
migration of the VFA in the micro-distillation apparatus 
was facilitated by the stream of nitrogen. The free VFA 
were injected in the gas chromatograph as a water solu- 
tion. The chromatographic column contained 70 per cent 
celite and 30 per cent stearic-silicone mixture. Stearic 
acid constituted 15 per cent of the liquid phase. 

The repeatability of the technique as a whole was 
examined by analyzing a rumen ingesta sample and a 
venous blood sample from a sheep. The mean quantities 
and their standard deviations found in rumen ingesta were: 
total VFA, 118.4 + .04 m-moles/1.; acetic, 60.84 + 2.45 
per cent; propionic, 19.42 + 1.20 per cent and butyric 
19.74 + 1.97 per cent. In blood, the concentrations were: 
total VFA, 1.40 * .05 m-moles/1.; formic. 12.2 + 1.9 
per cent; acetic, 85.80 + 1.87 per cent and propionic, 

1.8 + .45 per cent. 

In the second part of this study, a method for the direct 
estimation of the metabolites absorbed from the gastro- 
intestinal tract in conscious sheep is outlined. In particu- 
lar, VFA absorption was studied. The technique involves 
simultaneous serial-blood sampling of the portal vein and 
carotid artery for VFA analyses and the measurement of 
the portal blood flow during the same experimental period. 
The method was illustrated on three sheep I, II and II. 
Sheep I was fed one pound of ground hay; sheep II and III 
one pound of long hay. The same hay was used in three 
experiments. 

The main feature of the VFA composition of the portal 
blood was the relative constancy of the formic and 
propionic acid levels compared to the leveis of acetic 
acid. After feeding the increase in total amount of VFA 
in the portal blood was accounted for mainly by an increase 





in acetic acid. The levels of acetic acid in the portal 
vein, before feeding and at the peak of VFA concentration 
were: .21 and .70, .42 and 1.74, .73 and .86 m-moles/L, 
in experiments I, I and III respectively. 

Portal blood flow was measured at various times after 
feeding by the Fegler-thermodilution method. There was 
a definite increase in portal blood flow which reached a 
peak 5 to 7 hours after feeding. For sheep I and II an 
increase of 55 and 64 per cent, respectively, over the 
pre-feeding rates was observed. When all the measure- 
ments included in this study were considered the portal 
blood flow varied between 10 and 54 ml./min./kg. body 
weight. It was believed that these fluctuations have a 
physiological significance. 

Using the portal flow data and the concentrations of 
VFA in the portal vein corrected for peripheral VFA, 
absorption rates at several times after feeding were 
estimated. The maximal rates of absorption of formic, 
acetic and propionic acid were 214, 1154 and 285 mg. per 
hour for experiment I; and 1010, 5630, 1328 mg. per hour 
for experiment II. The total amount of VFA absorbed in 
the two experiments accounted for 5 and 25 per cent, 
respectively, of the digested energy of the two rations. 

The techniques developed in these experiments offer 
a means of measuring directly the absorption of metabo- 
lites from the gastro-intestinal tract of conscious 
ruminants. Microfilm $2.50; Xerox $4.60. 86 pages. 


THE IMPORTANCE OF GENOTYPE X 
ENVIRONMENT INTERACTION WITH 
REFERENCE TO CONTROL POPULATIONS 


(L. C. Card No. Mic 60-2190) 


David Frederick Bray, Ph.D. 
Purdue University, 1960 


Major Professor: A. E. Bell 


A basic problem in any experiment involving the use of 
genetic material has been the separation of environmental 
and genetic effects. Comparisons may be made between 
various treatments applied to the same population without 
the use of a control. However, in experiments in which 
genetic material is used for more than a single genera- 
tion, the various treatments cannot be related to the 
original population without assuming that the environment 
has remained constant. In laboratory populations this 
assumption may be at least partially met. However, under 
normal conditions of animal breeding, animals are being 
subjected to constantly changing environments. It is, 
therefore obvious that some method of maintaining genetic 
material for comparison with later generations should be 
utilized. 

Fifteen methods of maintaining control populations 
have been studied over 8 generations using the flour 
beetle, Tribolium castaneum, as the experimental animal. 
The methods were compared as to their ability to estab- 
lish the level of the environment with respect to the base 
population and to separate environmental and genetic 
effects in a selected line. It was demonstrated that a 
foundation stock of these beetles produced pupae which 
weighed about 10 per cent more when grown in 70 per cent 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





6 AGRICULTURE 





relative humidity than when grown in 40 per cent relative 
humidity. A scheme for applying these two environments 
to generations in an alternating pairwise fashion was 
devised. Thus it was possible to predict the expected 
weight in any given generation. 

Two master controls were used. One of these was 
obtained by resampling the original parents of the two 
directionally selected lines and the stabilized selected 
line. This master control was constituted by making 100 
Single pair matings. The other master control was 
obtained by storing separate samples of the original 
foundation stock as mass matings of 50 males and 50 
females at 65° F. One sample was withdrawn each gener- 
ation, warmed gradually to incubator conditions, and a 
sample of the eggs collected. All other lines were main- 
tained by mating 50 males with 50 females. Two inbred 
lines and their single cross as well as one foundation 
stock line were carried by mass matings. The remaining 
lines were produced by single pair matings. 

Inbred lines derived from a separate source of stock 
reacted differently to the environments than did the founda- 
tion stock from which the selected lines were drawn. 

No differences among methods of maintaining the base 
population were observed. 

Response to selection in both directions over 8 genera- 
tions was symmetrical. Within environment regressions 
indicated the development of a genotype x environment 
interaction. Selection in the dry environment was more 
effective than selection in the wet environment. It was 
suggested that the development of the interaction was due 
to the larger variance which was detected in the dry 
environment. 

Since an interaction developed as a result of selection, 
it is concluded that a control line must be closely related 
to the selected line in origin and time in order for its 
reactions to environmental shifts to be similar in nature 
to the selected line. 

It is also concluded that it is unnecessary to place 
restrictions on the method of mating base populations for 
the purpose of maintaining control stocks, provided that 
the size of the breeding population is not less than 50 
males and 50 females. 

Microfilm $2.50; Xerox $7.40. 160 pages. 


THE NEUTRALIZATION OF CERTAIN 
ENTEROVIRUSES BY COLOSTRUM, MILK, 
AND SERUM AND THE OCCURRENCE OF 

THESE VIRUSES IN DAIRY ANIMALS. 


(L. C. Card No. Mic 60-2115) 


Dean Otis Cliver, Ph.D. 
The Ohio State University, 1960 


Serum and colostrum samples from seven parturient 
cows of the Ohio State University dairy herd, milk from 
these animals after seven or more days of lactation, and 
serum samples from their offspring before and after 
nursing have been tested for their ability to neutralize 
bovine enteroviruses of two standard strains obtained 
from the same herd, and, in some cases, autogenous virus 
strains. In most cases the descending order of the neu- 
tralizing potencies of these samples was as follows: 





colostrum, parturient cow serum, postnursing calf serum, 
prenursing calf serum, and normal milk. 

On the basis of these studies, it seems likely that the 
major neutralizing agent in the serum and colostrum was 
antibody. Five prepartum milkings were found to deplete 
the neutralizing potency of the mammary secretions in one 
case, and it seemed that the ability of the calf to absorb 
into its serum what neutralizing antibody was present in 
its first ingesta was greatly impaired within 22 hours 
after birth. 

Weekly rectal swabs from 12 calves beginning at zero 
to four weeks of age indicated that calves could be expected 
to shed viable enterovirus at approximately eight weeks of 
age. The antibody present in the sera of these calves 
apparently did not prevent infection and excretion of 
enterovirus. One mature cow was found to be shedding a 
strain of enterovirus against which her serum had little 
neutralizing capacity. Virus excretion was not found to 
be correlated chronologically with clinical signs. 

At least two strains of enterovirus which were differ- 
entiable on serologic and other bases were isolated from 
animals in the herd. Evidence of mixed infections with 
these strains is presented. 

Microfilm $2.50; Xerox $4.20. 78 pages. 


THE EFFECT OF CONSTANT ENVIRONMENTAL 
TEMPERATURES AND RELATIVE HUMIDITIES ON 
FEED DIGESTION BY LACTATING HOLSTEIN COWS 


(L. C. Card No. Mic 60-2091) 


Arthur Varnado Davis, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. C. P. Merilan 


A study was made of the effects of constant environ- 
mental temperatures and relative humidities on feed 
digestion by lactating dairy cows. Twelve Holstein cows 
were used with two each being in early, mid and late lacta- 
tion. A switch back design was used with each cow or 
groups of cows being their own control. The cows were 
housed in two psychrometric chambers and subjected to 
four different temperature and humidity relationships of 
80°F. and 80% R. H., 90°F. and 20% R. H., 90°F. and 40% 
R. H. and 90°F. and 50% R. H. All cows were also sub- 
jected to the control environment of 65° F. and 50% R. H. 
in all trials. 

The chromic oxide tracer technique was used to deter- 
mine feed digestibility at the various environments, with 
the chromic oxide concentration determinations made by 
the fusion method and using a photoelectric calorimeter. 
A diurnal excretion pattern was established so that fecal 
grab samples could be taken at a time that would most 
nearly represent the mean excretion of chromic oxide for 
the 24 hour period. It was shown that when chromic oxide 
was fed twice daily at 3:30 P.M. and 4:30 A.M. only one 
peak excretion occurred and this at about 7:00 A.M. with 
a low point about 12 hours later. This pattern was estab- 
lished with one group of cows at 90°F. and 20% R. H. and 
with one group at 65° F. and 50% R. H., and it was found 
that there was no difference in the excretion pattern due 
to environment. 
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Environments of 80° F. and 80% R. H., or 90°F. and 
20% R. H. had very little effect on the feed intake and 
digestibility of lactating Holstein cows. When the cows 
were subjected to 90° F. and 40% R. H. the effect of the 
environment was obvious. Dry matter intake fell to 5.07 
pounds a day less than the control cows, (significant at the 
1% level of probability) and digestibility of the feeds in- 
creased by 4.35% which approached significance at the 5% 
level. An environment of 90°F. and 50% R. H. had an even 
greater effect on feed consumption and digestibility. Feed 
consumption dropped about 20% below the control cows 
with a difference in daily intake of 6.72 pounds, which was 
significant at the 1% level of probability. 

It was shown that the temperature and related humidi- 
ties had an indirect effect on digestibility by causing a 
depression in feed intake and thus apparently slowing the 
rate of passage of the feed through the digestive tract and 
allowing a more complete digestion of the feeds consumed. 
However, under the conditions of this experiment a direct 
effect of the environment on digestibility could not be 
shown. Microfilm $2.50; Xerox $5.40. 108 pages. 


WATER-SOLUBLE VITAMINS ESSENTIAL FOR 
THE GROWTH OF CHANNEL CATFISH, 
ICTALURUS PUNCTATUS. 


(L. C. Card No. Mic 60-2367) 


Harry Kenneth Dupree, Ph.D. 
Auburn University, 1960 





Supervisor: Homer S. Swingle 


Three series of experiments to determine the water- 
soluble vitamins essential for the growth of channel cat- 
fish were conducted in the Fisheries Laboratory of Auburn 
University, Auburn, Alabama. For this purpose, 20 
stainless steel feeding troughs, each 7.0' x 1.0' x 0.8', 
were available. These troughs were equipped with running 
water, stand-pipe type drain, and aeration-stone air 
supply. Water temperature was regulated at 75° Fahren- 
heit or higher. 

Gelatin-bound, vitamin-deficient diets supplemer:<«? 
with the crystalline vitamins were used. The rates of 
growth and percentage mortalities of fish on the vitaniin. 
deficient diets were compared to those of fish fed the 
vitamin-complete diet. 

Definite vitamin-deficiency syndromes were shown 
with diets deficient in pyridoxine, pantothenic acid, ribo- 
flavin, thiamine, folic acid, nicotinic acid, B-12, choline, 
and the fat-soluble vitamins A, and K. No need was 
demonstrated for biotin, inositol, ascorbic acid, or para- 
amino-benzoic acid in the diet. 

The pyridoxine-deficiency symptoms were poor appe- 
tite, atrophy of the stomach and intestine, poor growth, 
increased mortality, and nervous disorders; pantothenic 
acid-deficiency symptoms were poor appetite, reduced 
vigor, mucus secretion on the gills, clubbed gills, flabby 
body tissues, eroded fins, reduced growth, and increased 
mortality; riboflavin-deficiency symptoms were poor 
appetite, reduced vision, opaque lens, hemorrhagic eyes, 
reduced growth, and increased mortality. The pyridoxine-, 
pantothenic acid-, and riboflavin-deficiency symptoms 





were produced within 12, 12, and 21 weeks respectively. 
The thiamine-deficiency symptoms occurring within 21 
weeks were poor appetite, loss of equilibrium, muscular 
atrophy, and reduced growth; no significant difference in 
the cumulative mortality had occurred by the twenty-fourth 
week. 

The folic acid-deficiency symptoms were poor appetite, 
eroded fins, increased mortality, and dark spleen and 
liver; nicotinic acid-deficiency symptoms were poor 
appetite, weakness, reduced coordination, increased 
mortality and muscular tetany. These symptoms were 
produced within 21 weeks. No significant difference in 
growth had occurred within 30 weeks with either vitamin- 
deficient diet as compared with the vitamin-complete diet. 

The symptoms of vitamin B-12 deficiency were poor 
appetite and reduced growth; choline-deficiency symptoms 
were poor appetite, slightly enlarged livers, small hemor- 
rhagic areas in the kidneys, and reduced growth. These 
symptoms were produced within 30 weeks. No significant 
difference in mortality had occurred within 36 weeks with 
either vitamin-deficient diet as compared with the vitamin- 
complete diet. 

An apparent vitamin A deficiency was characterized by 
enlarged eyes, hemorrhagic kidneys, white spots on the 
liver, and clear, serous fluid in the abdominal cavity, and 
was produced when beta-carotene was used to supply 
vitamin A. This condition was corrected when vitamin A 
palmitate was substituted for beta-carotene in the basic 
diet. 

An apparent vitamin K deficiency was characterized by 
excessive hemorrhaging from the gills, bases of the fins, 
and through the epidermis. It was produced when the basic 
diet contained 4.0 milligrams menadione per 100 grams. 
This condition was corrected when the content of menad- 
ione in the diet was doubled. 

No significant differences in growth or mortality were 
observed with biotin- or inositol-deficient diets within 
30 weeks, or with ascorbic acid- or para-amino-benzoic 
acid-deficient diets within 36 weeks when compared with 
their respective vitamin-complete diets. 

Microfilm $2.50; Xerox $5.20. 104 pages. 


EFFECT OF LIGHT REGIME-HATCH 
INTERACTIONS ON REPRODUCTION OF 
TURKEY POPULATIONS 


(L. C. Card No. Mic 60-2047) 


Alvah Theodore Leighton, Jr., Ph.D. 
University of Minnesota, 1960 


The study presented was designed to ascertain the 
effect of various light regimes on reproductive perform- 
ance in the turkey. Standard Bronze turkey hens were 
involved during the 1954-55 and the 1956-57 breeding 
seasons. A cross population of turkeys were involved 
during the 1957-58 and the 1958-59 breeding seasons. All 
birds were hatched during the spring of each year. Light 
regime studies began early in the fall and were terminated 
in mid April each year with the exception of an experiment 
utilizing yearling hens during the spring and summer 
of 1958. 

Sexual maturity of females showed a gradual decline in 
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age at first egg when exposed to either 15 or 24 hour lights 
as they attained 168 days of age when no attempt was made 
to compensate for decreasing hours of daylight in the fall. 

Twenty-four hour lights hastened age at first egg 
Slightly over females which received only 15 hour lights. 
However, no significant difference was obtained in fall egg 
production between 15 and 24 hour light treatment groups. 

Females exposed to 24 hour lights in the fall and sub- 
sequently reduced to 15 hour lights late in December, laid 
at approximately the same rate as those maintained on 
15 hour lights throughout the fall, winter, and spring. 

Restricting light to six or eight hours per day for a 
two to four week period during the fall and subsequently 
exposing females to 15 hour lights for the remainder of 
the breeding season resulted in a more rapid response, 
earlier sexual maturity, and higher fall egg production 
than that obtained from unrestricted females. 

Unrestricted females, maintained on 14 hours of light 
showed essentially the same degree of refractoriness to 
light when exposed to 15 hour lights between the ages of 
154 to 196 days of age. 

Within the range of age groups studied, age at first egg 
decreased as age when the birds were lighted decreased, 
This was true regardless as to previous light treatment. 
However, the response was more rapid in birds which had 
received restricted light treatment previously. 

True age at sexual maturity as determined by the 
minimum age at which females could be induced to lay 
was approximately 200 days of age for the turkeys utilized 
in this study. 

The results showed that the genetic potential of the 
females for total number of eggs produced, was not altered 
by the various light regimes utilized in this study. The 
major effect of changing the light environment appeared 
to be alteration in time of response. 

Ten to twenty per cent of the unrestricted females 
were nonlayers in the fall while only two to three per cent 
of the females which had received preliminary restricted 
light treatment did not lay during the fall production 
period. 

Hatch-treatment interactions in regard to fall egg 
production appeared to be small and inconsistent. Conse- 
quently, the relative importance of such interactions is 
questionable. No significant hatch-treatment interactions 
were obtained for age at first egg or total egg production. 

The use of fall egg production as a short term index 
for predicting either winter egg production or total egg 
production was discussed. 

Females in production for three months or longer 
showed a decline in fertility even when artificial insemina- 
tion was practiced. Hatchability of fertile eggs was not 
seriously impaired. 

Yearling turkey hens, placed under a six hour re- 
stricted light program for either a three or five week 
period of time and subsequently exposed to 15 hour lights, 
did not produce eggs at a satisfactory rate during the 
spring and summer. 

Microfilm $2.50; Xerox $8.60. 188 pages. 





PHYSIOLOGICAL AND GENETIC INFLUENCE 
OF INSULIN-INDUCED STRESS ON THE 
BLOOD COMPONENTS AND THEIR ASSOCIATION 
WITH RATE OF GAIN AT VARIOUS PHASES OF 
THE GROWTH CURVE IN BEEF CATTLE 


(L. C. Card No. Mic 60-2096) 


John Walter Massey, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. John F. Lasley 


A study was made of the physiological response of 
yearling bulls at the Missouri, Oklahoma and Colorado 
stations to insulin-induced stress. The response to stress 
was measured by changes in blood glucose and in the kinds 
and numbers of white cells in the blood stream before and 
after insulin injections. Measurements of these blood 
components were also correlated with the rate of gain 
during various phases of the growth curve. 

No significant differences were found in bulls between 
stations in 200 day weaning weights or in gains from birth 
to weaning. Highly significant (P<.01) station effects 
were noted, however, for daily gain from birth to the con- 
clusion of the feeding trial, actual final weight and actual 
age at the end of the feeding trials. Station differences 
between all blood components, with the exception of the 
percentage of lymphocytes, were highly significant (P<.01). 

No significant differences were found between sire 
groups within stations in preweaning gains and corrected 
200 day weaning weights. Sire influences on the rate of 
gain during the post weaning period were greater with 
significant differences between sire groups within stations 
being found for average daily gain on feed, 365 day cor- 
rected final weight and actual age of the bulls at the con- 
clusion of the feeding trials. A significant difference 
(P<.05) was also found between sire groups within sta- 
tions in the total number of lymphocytes and a highly 
significant sire group difference (P<.01) was found be- 
tween the total numbers of white blood cells per cubic 
millimeter of blood. No significant sire differences were 
noted for the other blood components measured. 

The results obtained indicated that some of the blood 
components studied were influenced by heredity but that 
environmental effects were often so great that they 
probably masked those of a genetic nature. 

Simple coefficients of correlation between the various 
blood components and rate of gain during different periods 
of the growth curve were non-significant and inconsistent 
among the different stations. It was concluded that these 
alone had little value in predicting gaining ability for 
growing cattle. Multiple correlation coefficients, how- 
ever, which included several blood measurements as the 
independent variables and rate of gain as the dependent 
variable were highly significant. Possibly some of these 
could be used in equations for predicting the rate of gain 
in growing beef cattle. 

The results obtained in this study were in agreement 
with those of other workers with small laboratory ani- 
mals, and they suggest that a study of the blood compo- 
nents before and after stress might be useful in measuring 
the level of production of certain pituitary and adrenal 
hormones in the live beef animal. 

Microfilm $2.50; Xerox $8.60. 190 pages. 
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THE EFFECT OF ENVIRONMENT ON 
RESPONSE TO SELECTION FOR BODY WEIGHT 
IN TRIBOLIUM CASTANEUM 


(L. C. Card No. Mic 60-2228) 


Harold W. McNary, Ph.D. 
Purdue University, 1960 





Major Professor: A. E. Bell 


Two populations of Tribolium castaneum were sub- 
jected to individual selection for increased body weight in 
two environments for nine generations. The experiment 
was replicated. Levels of relative humidity constituted 
the difference between environments. One population was 
selected at 70 + 1 per cent relative humidity, the other at 
40 + 1 per cent relative humidity. A temperature of 
91° + 1°F. was maintained in both environments. These 
humidities were known to differ in their effect on the 
character body weight by about 10 per cent, body weight 
being greater in the higher humidity than in the lower. 
Population size and selection intensity were constant in 
populations within replications throughout the experiment. 

Although selection was based on the ability to perform 
in only one environment, each population was tested in the 
opposite environment each generation. This was done by 
the use of pedigreed matings made each generation by 
choosing parents at random each generation from the 
populations under selection. These were manipulated in 
such a way that equal numbers of sibs were produced in 
the two environments. The procedure made possible an 
evaluation of performance in the opposite environment, 
intra-generation estimates of heritability based on vari- 
ance components, heritability estimates by the technique 
of regressing progeny means on mid-parent values, ex- 
amination of the genetic-environmental interaction through 
the sire-environment interaction, and estimates of genetic 
correlations, where performance in the two environments 
was regarded as two traits. 

Good agreement between predicted and observed re- 
sponse to selection was obtained for those populations 
selected at 70 per cent relative humidity after a change in 
selection procedures produced relatively large selection 
differentials. Poor agreement for populations selected at 
40 per cent relative humidity was largely attributable to 
inefficient selection procedures. Populations selected in 
the lower humidity gained as well in the higher humidity as 
those populations selected in the higher humidity. The 
reverse was not true. Heritability of body weight was 
about the same in the two environments, being 48 per cent 
in the higher humidity and 44 per cent in the lower. Pheno- 
typic variation in the lower humidity was roughly double 
that in the higher. Since heritability was about the same 
in the two environments, the conciusion is that the lower 
humidity would be the superior environment in which to 
select for increased body weight, regardless of which of 
the two environments might be used for rearing offspring. 

Microfilm $2.50; Xerox $3.80. 69 pages. 
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THE USE OF ANTIPYRINE, N-ACETYL 
4-AMINOANTIPYRINE AND TRITIUM FOR 
THE ESTIMATION OF BODY WATER AND 

GUT WATER IN LIVING RUMINANTS. .- 


(L. C. Card No. Mic 60-2340) 


Basil Anthony Panaretto, Ph.D. 
Cornell University, 1960 


Antipyrine, N-acetyl 4-aminoantipyrine and tritiated 
water were used to estimate body water in living rumi- 
nants. 

Successful experiments were carried out to test the 
methods used for analysis of the three substances. 

The effects of feed and water deprivation on the anti- 
pyrine estimate of body water in five wether goats were 
studied in the first ruminant experiment. The goats 
received three doses of antipyrine in 48 hours. The first 
was at zero hours of feed and water deprivation, the 
second and third injections at 24 and 48 hours feed and 
water deprivation. The antipyrine estimate of body water 
tended to decrease with prolongation of the period of 
fasting. There was not a good relationship between body- 
weight decrease and estimated water volume decrease. 
There was a definite increase in haemoconcentration of 
antipyrine in all animals after 48 hours fasting. Negligible 
quantities of antipyrine were found in any preinjection 
blood sample. 

A simulated reversal experiment was carried out using 
antipyrine and N-acetyl 4-aminoantipyrine in three male 
goats. Estimates of body water were made using both 
chemicals in the goats following 48 hours starvation. 
Twenty-four hours later each goat was restored to its 
prefasted weight using large volumes of water given by 
stomach tube. It was hoped to increase body water in this 
way. Body water estimates were again made with the two 
agents. Body water estimates using antipyrine were not 
compatible with the state of hydration of the subject. Body 
water estimates using N-acetyl 4-aminoantipyrine were 
invariably less than the simultaneous antipyrine estimates 
by 2-3 litres. 

Successful augmentation of body water was effected in 
the third experiment using the same three male goats. 
Antipyrine and N-acetyl 4-aminoantipyrine estimates of 
body water were made following 48 hours fasting. The 
animals were then fed and watered. Twenty-four hours 
later large volumes of rumen fluid, obtained from goats 
on a Similar diet to the test subject, were given by stomach 
tube. The antipyrine estimates of body water were in- 
creased following this treatment. The N-acetyl 4-amino- 
entipyrine estimates showed much less increase. This 
was largely due to exclusion of N-acetyl 4-aminoanti- 
pyrine, relative to antipyrine, from the rumen water. 
Faster disappearance of N-acetyl 4-aminoantipyrine from 
the circulation was accompanied by greater quantities in 
the rumen following the second injection of the chemical. 

Antipyrine, N-acetyl 4-aminoantipyrine and tritium 
estimates of body water were compared in the fourth 
experiment. The three male goats previously used were 
fasted 48 hours. Each of the three chemicals were 
injected and body water estimates made. The animals 
were fasted for the next 24 hours. Faeces and urine were 
collected and analysed for their tritium contents. The 
animals were then iniected with antipyrine and N-acetyl 
4-aminoantipyrine. Body water estimates were made for 
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the three substances. The procedure was repeated twice 
in the following 48 hours. This treatment gave four esti- 
mates for each of the antipyrines. It was possible to 
obtain approximately 20 body water estimates for each 
goat using tritium due to slow excretion of the isotope and 
its measurement in the excreta. Antipyrine and tritium 
estimates of body water were comparable in all animals. 
The N-acetyl 4-aminoantipyrine estimate was invariably 
less than the other two. 

The volumetric differences between antipyrine and 
N-acetyl 4-aminoantipyrine estimates of body water in 
vivo were compared to the water in the alimentary canal 
measured post mortem in seven sheep and one goat in the 
final experiment. Gut water volume varied from 1.7-4.5 
litres. The standard error of the in vivo estimate was 
140 cc. N-acetyl 4-aminoantipyrine was again excluded 
from the rumen compared to antipyrine. 

Microfilm $2.50; Xerox $5.60. 115 pages. 


SELENIUM IN ITS RELATION TO MUSCULAR 
DYSTROPHY AND DIETARY LIVER NECROSIS: 
IL MUSCULAR DYSTROPHY IN THE LAMB. 
Il. STUDIES WITH LABORATORY ANIMALS. 


(L. C. Card No. Mic 60-2339) 


Jerry Franklin Proctor, Ph.D. 
Cornell University, 1960 


Supplements of vitamin E have failed to give consistent 
and complete protection against muscular dystrophy (M.D.). 
This, in addition to the recently demonstrated ability of 
selenium (Se) in protecting rats against liver necrosis 
(L.N.) and chicks against exudative diathesis suggested 
the need for these studies. 

Four experiments are reported here involving 144 
ewes, 173 lambs, 35 rabbits and 35 rats. Selenium low 
diets were formulated, and in the case of sheep, anaturally 
occurring diet which is extremely low in Se (0.06 ppm) 
was found to exist. Two experiments were conducted in 
consecutive years to determine the effects of pre- and 
postnatal feeding to ewes upon the incidence of M.D. in 
lambs. The combined data from the two experiments 
demonstrate that the incidence of M.D. in lambs was 
reduced from 54% to 5% by adding 1 ppm of Se as Na,SeO, 
to the dystrophogenic ration. A reduction to 10% was 
obtained by adding 100 LU. of vitamin E (dl-alpha tocoph- 
eryl acetate)/day to the ewes ration. When one-quarter 
pound of linseed oil meal per ewe per day was substituted 
for an equal amount of the dystrophogenic ration the 
incidence of M.D. was reduced to 14%. Ration components 
were analyzed for Se content by a neutron activation 
procedure at the Oak Ridge National Laboratory. Linseed 
oil meal contained 1.18 ppm Se; its anti-dystrophic effect 
was apparently due to this property. When either 50 LU. 
of vitamin E or 0.5 mg. of Se as Na2SeO, was given 
directly to lambs from birth to 60 days of age the M.D. 
was completely prevented, however, no growth response 
was observed. Supplements of vitamin E to ewes increased 
the plasma tocopherol level of ewes and lambs (P< 0.05). 
When vitamin E was given to the lambs directly the plasma 
tocopherol was increased from 46 to 150 ug./100 mL 
Additions of Se to the ration did not affect the plasma 
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tocopherol level of ewes or lambs. The Se content of ewe 
milk was increased when additional amounts of this ele- 
ment were given (from 0.27 ppm in whole, dried milk to 
0.58 ppm). Treatment of dystrophic lambs with oral 
dosage of Se resulted in an improvement in the lesion 
(determined by histopathologic study of muscle biopsy 
sections). 

Rabbits fed a torula yeast semi-purified diet developed 
M.D. This condition was not prevented by the addition of 
1 ppm Se as Na,SeO, or 10 LU. of vitamin E per pound of 
diet alone or in combination. Addition of natural feed- 
stuffs (wheat-bran, linseed oil meal and kidney beans) to 
the basal diet lessened the severity of the lesion and 
increased the survival time. 

A biological assay of “anti-liver necrosis activity” of 
ewe milk was conducted with rats. Rats fed a torula yeast 
semi-purified diet developed L.N. and M.D. The incidence 
of these syndromes was reduced by the addition of 1 ppm 
Se as Na,SeO, (100% to 20% for L.N. and 100% to 60% for 
M.D.). Additional Se also increased the growth rate by 
40%. Ewe milk further increased growth rates (P <0.01) 
when added to the basal diet for rats, but there were no 
differences between the milk of Se-supplemented ewes and 
control ewes. A rough hair coat observed in the basal fed 
rats was prevented by the addition of Se or the various ewe 
milks. The milk from Se-supplemented ewes decreased 
the incidence of M.D. in rats to 50% while that of control 
ewes only decreased the incidence slightly (90%). Added 
Se improved the lowered hemoglobin (Hb) level of rats fed 
the basal diet (9.5 to 13.5 g. Hb/100 ml.). Rats fed the 
various ewe milk diets had normal Hb levels as compared 
to those fed a laboratory stock diet. Selenium was inef- 
fective in preventing a decreased tooth pigmentation in 
rats fed the basal diet. 

These observations on the importance of dietary 
selenium in preventing certain syndromes give this ele- 
ment new nutritional importance. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


ESTIMATION OF GENETIC AND PHENOTYPIC 
PARAMETERS UTILIZING EXPERIMENTAL 
POLYALLELE MATINGS IN POULTRY 


(L. C. Card No. Mic 60-2053) 


Charles Edwin Redman, Ph.D. 
University of Minnesota, 1960 


Five lines of chickens, represented by 30 sires and 240 
dams, mated in a diallel crossing system, produced 928 
single cross pullets used in the study. Five egg quality 
traits, specific gravity, egg shell color, egg shape, egg 
weight and Haugh units were measured over four breakout 
periods, from a total of 7,500 eggs. 

Two different analyses were made on the data, a 
within-cross analysis (1) and a cross analysis (2). It was 
possible to draw conclusions from analysis (1) and (2), 
as well as from both analyses. 

One hundred ninety-five heritability estimates were 
made from the within-cross analysis. Although there was 
considerable variability among these estimates, it was not 
possible to show differences in heritability estimates 
between crosses. This variability was probably due to 
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either the large sampling variability of the variance com- 
ponents or the small numbers of observations for each 
cross, or both. A reasonable range of heritability esti- 
mates was made by calculating * twice the standard 
deviation of the average heritability estimate. These 
ranges were .10 to .40 for specific gravity, .07 to .44 for 
egg shell color, .08 to .46 for egg shape, .07 to .45 for 
egg weight and 0 to .19 for Haugh units. 

The relative proportion of dominance variance to 
additive variance indicated that dominance variance was 
about one and one half times greater for all traits, except 
Haugh units, which was estimated as 15 times greater than 
the additive variance. 

Estimates of the environmental portion of variance 
within the full-sib variance indicated that about one half 
the error term was due to environmental effects. In the 
Phenotypic analysis, the relative variability of time-of- 
breakout (seasonal effect) was much larger for weight and 
Haugh units than for the other traits, but this was not 
reflected in the estimate of the environmental portion of 
variance. Both time-of-breakout and crosses were sig- 
nificant sources of variability for all traits. The interac- 
tion of time-of-breakout X cross was not significant: 
in fact, ¢(ct) was probably zero for all traits. 

General combining ability accounted for 100 percent 
of the total genetic contributions for specific gravity and 
over 60 percent of the genetic contributions for the other 
egg quality characteristics. Generally, specific combining 
ability amounted to about 10 percent and reciprocal effects 
the remaining 30 percent of the genetic contributions for 
the other traits. 

Sex-linkage, as indicated by average sire variance 
components larger than average dam-variance components, 
was noted for specific gravity, egg shell color and egg 
weight. Sex-linkage as observed in the reciprocal effects 
was evident for all traits, except specific gravity. How- 
ever, in the latter case, maternal influences cannot be 
ruled out entirely. 

General combining ability, specific combining ability 
and reciprocal effects were estimated for all crosses and 
traits. These estimates can be used in prediction equa- 
tions to predict the performance of single crosses for the 
five egg quality traits. It was also possible to estimate 
the standard error of these prediction equations in order 
to give investigators some idea of the magnitude of varia- 
bility that can be expected between the actual performance 
of single crosses and the estimated performance. 

Microfilm $2.50; Xerox $6.00. 121 pages. 


A STUDY OF CERTAIN PROPERTIES OF 
THE BLOOD OF NORMAL, CARRIER, 
AND DWARF BEEF CATTLE. 


(L. C. Card No. Mic 60-2132) 


Randall Robert Reed, Ph.D. 
The Ohio State University, 1960 


Blood samples of 50-100 ml. were collected from the 
jugular veins of 123 Hereford and Angus cows and ten 
snorter dwarf calves to study some of the differences in 
the chemical and antigenic properties of normal, carrier, 
and dwarf beef cattle blood. 





The chemical determinations included a study of serum 
protein levels as well as starch gei zune electrophoretic 
patterns of the sera and hemoglobin from normal, carrier, 
and dwarf beef cattle. Mean values for serum protein 
levels from 12 normal cows, 12 carrier cows, and five 
dwarf calves were 8.01, 8.15, and 7.44 gms. per ml. 
respectively. Although some variations existed within 
and between groups, the differences were not statistically 
significant. The variations were within the normal range 
for beef cattle serum protein levels. 

Starch gel zone electrophoretic patterns of the sera 
and hemoglobin from 39 normal, carrier, and dwarf cattle 
were prepared, and representative patterns of the albumin 
and alpha, beta, and gamma globulins were formed. No 
distinguishable variation could be noted in the rate and 
extent of the migration of the various protein fractions. 

Several techniques were employed in the study of the 
antigenic properties of the blood from the different 
genotypes. 

Plant proteins were prepared by suspending finely 
chopped beans in 0.9 per cent saline. The agglutinating 
potential of the resulting extract was tested against the 
erythrocytes from normal and carrier cattle. Two plant 
extracts (from the 30 varieties of beans tested) were 
approximately 70 per cent accurate in distinguishing the 
two cattle genotypes. These results would tend to indicate 
some specificity of the lectins for blood from certain 
cattle. 

An agglutination test was conducted with Armours 
Bovine Catalase. The test proved accurate on approxi- 
mately 77 per cent of the 60 blood samples from normal 
and carrier cows of known genotype. 

The serological techniques included the immunization 
of rabbits, guinea pigs, sheep and cattle with erythrocytes 
from normal, carrier, and dwarf cattle. Injections were 
administered over a period of 36 to 40 days, and periodic 
bleedings of the subjects were made, 

The immune sera produced by the rabbits exhibited 
more specific antigenic properties for the erythrocytes 
of normal and carrier cattle than did the antisera from 
the guinea pigs, sheep or cattle. The anti-normal sera 
produced by the rabbits differentiated between the normal 
and carrier blood samples in slightly more than 70 per 
cent of the known genotypes tested. These results are 
inconclusive, but tend to indicate an antigenic specificity. 

Microfilm $2.50; Xerox $5.00. 100 pages. 


AGRICULTURE, FORESTRY AND WILDLIFE 
AN EVALUATION OF SITE INDEX FOR MIXED OAK 
IN THE CENTRAL HARDWOOD REGION 
(L. C. Card No. Mic 60-2187) 

Thomas Wesley Beers, Ph.D. 

Purdue University, 1960 

Major Professor: O. F. Hall 


A project was initiated in 1958 to establish a system of 
productivity classification for forest land in Indiana. The 
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present dissertation deals with the investigation of several 
site-index schemes utilizing data obtained from established 
forest stands of comparatively uneven-aged structure. 
Specifically, a site-index approach based upon total tree 
height and tree diameter at breast height was derived for 
mixed oak species and evaluated by a comparison with 
actual forest productivity obtained from permanent growth 
plots. The standard site index based upon tree height and 
tree age was also derived for the same data and similarly 
compared with actual productivity. The influence of forest 
density was investigated thoroughly as to its relationship 
to both site indices and also to periodic forest growth. 

Results indicated that the relationship of tree height to 
iree d’.meter for all oak species grouped together (no 
species differences were significant) was linear, pre- 
sumea largely due to the selected nature of the sample. 
Plot site-index values derived from the relationship, 
although significantly correlated with plot growth, failed 
to account for a sizable portion of the growth variation. 

Plot site-index values obtained from the curvilinear 
relationship of tree height to tree age were similarly 
correlated with growth but left much variation in growth 
unexplained. 

Both site-index approaches were considerably affected 
by stand density; but a linear adjustment, while removing 
the effect of density, actually led to a reduction of the 
correlation of site index with growth. It was concluded 
that such adjustments should be made with caution; the 
reason both site indices were correlated with growth was 
partly due to their correlation with density. When the 
effect of density was removed, site index was less cor- 
related with growth. 

Even though neither site-index approach performed 
well, if one approach must be chosen, the approach based 
upon tree height and tree diameter was recommended 
because of the simplicity of field application. 

As an alternative to the site-index method of produc- 
tivity classification it was concluded that a direct classifi- 
cation based upon a growth regression might have consid- 
erable merit. An empirical equation was derived utilizing 
three easily measured or estimated stand characteristics 
which accounted for over eighty percent of the variation 
in growth (gross growth including ingrowth). The stand 
characteristics used were (1) the number of trees over 
four inches, (2) the basal area of these trees, and (3) the 
number of ingrowth trees. The possibility of using such 
growth regressions for present forest management de- 
cisions was suggested as a very practical application. 

Microfilm $2.50; Xerox $6.20. 128 pages. 


SOME EFFECTS OF A COMMERCIAL-TYPE 
CLEARCUT ON SOIL AND WATER RELATIONS 
ON A SMALL WOODED WATERSHED 


(L. C. Card No. Mic 60-2371) 
George Bernard Coltharp, Ph.D. 
Michigan State University, 1958 


Major Professor: Donald P. White 


Because of the increased interest manifest in the water 
resources of southern lower Michigan it is highly desirable 





to ascertain the water yield contributions of areas under 
various types of land use and vegetative cover. The pur- 
pose of this study was to determine and evaluate the 
effects of a commercial-type clearcut on soil and water 
relations on a small wooded watershed representative of 
the farm woodlot-type. 

A small wooded watershed, located within the Rose 
Lake Wildlife Experiment Station approximately ten miles 
northeast of East Lansing, Michigan, was established 
during 1941. The watershed, supporting a well stocked 
stand of the oak-hickory type, was calibrated hydrologi- 
cally for an eleven year period. During the fall and winter 
of 1951 the forest cover on the watershed was subjected 
to a commercial-type clearcut operation, removing all 
trees larger than 5.5 inches d.b.h. Hydrologic data were 
obtained after treatment through 1957. 

Detailed soil sampling for soil physical property 
determinations was accomplished on the watershed during 
1953, 1957, and on the adjacent uncut area during 1957. 
Gravimetric soil moisture sampling was initiated during 
the latter part of 1945 and continued on a bi-weekly basis 
through 1952. Weekly soil moisture samples were ob- 
tained from March through September of 1957. 

These soil and hydrologic data were obtained in an 
effort to determine and evaluate the effects of the vegeta- 
tive treatment on the soil reservoir and the water yield of 
the watershed. 

The results of the study do not indicate any pronounced 
changes in soil texture, bulk density, porosity, and perme- 
‘uty as a result of treatment. There was an apparent 
increase in soil organic matter and a decrease in unincor- 

porated organic matter. 

Soil moisture showed a very definite and statistically 
significant increase during the growing season of 1952 as 
a result of treatment. During 1957 soil moisture values 
were intermediate between the high values of 1952 and the 
mean pre-treatment values. Computed evapotranspiration 
values were lower during the 1952 growing season than 
during the pre-treatment period or during 1957. 

Mean soil and air temperatures were generally in- 
creased as a result of treatment. 

Average monthly and annual runoff, maximum rates of 
runoff, and average volume per runoff decreased slightly 
during the post-treatment period. The average infiltration 
rate for the watershed, as determined by hydrograph 
analysis, increased slightly after treatment. A hydrologic 
summary for the entire period of study indicated no 
significant change in the established hydrologic character- 
istics of the watershed. 

The commercial-type clearcut has apparently not had 
any deleterious effects on the soils of the watershed nor 


‘on the water resources of the area. 


Microfilm $2.50; Xerox $8.20. 179 pages. 
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THE ENZYMATIC FORMATION OF 
SUCROSE FROM MALATE IN 
GERMINATING CASTOR BEANS 


(L. C. Card No. Mic 60-2188) 


Chauncey Roy Benedict, Ph.D. 
Purdue University, 1960 


Major Professor: Harry Beevers 


In the fat to carbohydrate conversion in germinating 
castor beans acetate units are metabolised via the gly- 
oxylate cycle to malate. The pathway of malate —- sucrose 
is most probably by the reversal of glycolysis. The pur- 
pose of this thesis is to provide evidence for the presence 
of an enzymatic pathway in cell-free extracts of germinat- 
ing castor beans required for the conversion of malic acid 
to sucrose. 

The chromatographic isolation of PEP*™ produced from 
a-ketoglutarate, ADP and P* by cytoplasmic particles, 
and the study of the enzymatic ATP-stimulated exchange 
reaction points out that in cell-free extracts the enzymes 
malic dehydrogenase and PEP carboxykinase can, if given 
the necessary co-factors, convert malate to the glycolytic 
intermediate PEP. It is also possible to make a soluble 
extract of castor beans which contains the enzymes PEP 
carboxykinase, enolase and 3-PGA mutase. The fact that 
these enzymes can function together as a multi-enzyme- 
system «1d convert CAA to PGA, provided ATP is supplied, 
is supported by the chromatographic isolation of PEP”” 
and PGA*® produced from OAA + ATP™ and by a study of 
this MES using a modification of the exchange reaction. 
Thus PEP carboxykinase can provide an enzymatic link 


between the malate produced from acetate by the glyoxy- 
late cycle and the glycolytic pathway. The presence of the 
enzymes phosphoglyceryl kinase, triose phosphate dehy- 
drogenase, aldolase and UDPG-fructose-transglucosylase 
has been demonstrated by spectrophotometric assays and 
by chromatographic isolation of sucrose-C** produced 


from fructose-C’*. Therefore the presence in germinating 
castor beans of the enzymes necessary to convert malate 
to sucrose has been established. 

Additional support for the pathway of malate —~ sucrose 
is provided by following the disappearance of internally 
labelled organic acids (labelled by dark C**O, fixation) 
and the appearance of radioactive sugars as a function of 
time in germinating castor bean endosperm. 

In summary, although many tissues contain the en- 
zymes necessary for the conversion of malate —~ sucrose, 
in order to be operative in vivo and to synthesize a net 
supply of sucrose, a source of energy and a net supply of 
C-4 acids must be available. The source of energy in 
germinating castor beans is derived from the oxidation 
of the reduced nucleotides produced from the oxidation of 
stored fat. The glyoxylate cycle is the only known mecha- 
nism whereby a net synthesis of C-4 acids can be obtained 
from acetate units. Thus the pathway in the conversion of 
fat —~ carbohydrates is: fat —~ acetyl CoA—~ glyoxylate 
cycle —~ malate —~- PEP — reversal of glycolysis —- UDPG- 
fructose-transglucosylase —~ sucrose. 

Microfilm $2.50; Xerox $6.40. 132 pages. 





GROWTH, DEVELOPMENT AND MINERAL 
UPTAKE IN TOMATO PLANTS, AS AFFECTED 
BY MALEIC HYDRAZIDE AND GIBBERELLIN. 


(L. C. Card No. Mic 60-2368) - 


Prithwish Chandra Bose, Ph.D. 
Michigan State University, 1958 


Major Professor: Charles L. Hamner 


Tomato plants, var. John Baer were grown in quartz 
sand under Plant Science Greenhouse conditions (av. tem- 
perature 60 degrees F and av. day length 10:42 hours) at 
Michigan State University, East Lansing, Michigan. Hoag- 
land and Arnon (1950) solution were used as a source of 
nutrient supply in the experiments involving the use of 
two growth regulators namely, maleic hydrazide and 
gibberellin. 

The investigations were conducted to determine the 
effect of various concentrations of the two growth regu- 
lators, when used as a foliar applicant on the growth and 
subsequent development of plants. Analyses were also 
conducted for nitrogen, phosphorus, potassium, calcium, 
magnesium, iron, boron, manganese, copper and zinc con- 
tent of plants. 

The concentrations used were 10, 50 and 100 ppm of 
maleic hydrazide (MH) and 100, 250 and 500 ppm of potas- 
sium gibberellate. 

Periodic measurements of height, stem diameter, 
number of leaves, size of the largest leaf, and fresh and 
dry weights of tops and roots were made for treated and 
check plants. The percent mineral composition was 
determined and also the uptake of different minerals were 
calculated periodically on the basis of dry weight per 
plant. 

The data indicated that maleic hydrazide treated plants 
showed growth inhibition in all cases irrespective of the 
rate of application. However, root growth appeared to be 
affected more than shoot growth. Treatment produced a 
greater inhibition with 50 and 100 ppm as compared to 
low rate applications of 10 ppm which caused only a tem- 
porary growth inhibition. Plant analyses indicated highly 
significant differences between the treatments for percent 
composition and uptake of various minerals. However, 
all mineral analyses showed high values in favor of the 
check plants followed by 10, 50 and 100 ppm treatments 
indicating the magnitude of the metabolic changes result- 
ing on account of the maleic hydrazide treatment. 

Foliar applications of gibberellin, on the other hand, 
affected the growth mechanisms of the plants in such a 
way that stimulation of growth was observed for the 
treated plants. The data indicated that the magnitude of 
elongation of plant parts was related to the concentration 
of the compound used. These growth differences can be 
explained by the fact that the high application rates caused 
the plants to increase their uptake for water and potassium 
as compared to low rate treatments. However, no signifi- 
cant differences were found in the size of the largest leaf 
or the number of flowers between the various treatments. 
A significant decrease in number of fruits was found in all 
gibberellin treated plants in comparison with the check 
plants. Gibberellin treated plants indicated chlorosis and 
white patches on the 10-12 lower leaves which may be due 
to lower percent or total uptake of iron or manganese. 
The fruits produced by the gibberellin treated plants were 
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malformed, russetted and smaller in size whereas the 
fruits of the check plants were early and free from these 
defects. Microfilm $2.50; Xerox $5.20. 104 pages. 


STUDIES ON THE INTERRELATIONSHIPS 
BETWEEN MINERAL NUTRITION AND THE 
PHYSIOLOGICAL AND MORPHOLOGICAL DWARFING 
RESPONSE OF MALUS DOMESTICA BORKH. 


(L. C. Card No. Mic 60-2193) 


Robert Arthur Cline, Ph.D. 
Purdue University, 1960 





Major Professor: R. B. Tukey 


In the study of the relationship of the dwarfing response 


of Malus domestica, Borkh. to mineral nutrition, the 
dwarfing response was studied under three situations. 
When the dwarfing material which had a wide range of 
vigor under field conditions was used as rootstocks and 
grown in sand culture in contact with nutrient solutions of 
different concentrations, there was little difference 
between growth rates, leaf composition, or the transloca- 
tion of Rb® and P® or their accumulation in the leaves 
of the scion, Starking Delicious. However, the number of 
fruits produced in the second growing season was very 
markedly influenced by the rootstock variety. 

Growth rate, fruiting and the leaf composition of scions 
on the dwarfing rootstocks M II and M VI in the field 
differed significantly from standard, Western seedling but 
not from each other. There was very little response to 
applications of phosphorus, potassium and magnesium 
fertilizers. 

When dwarfing materials were employed as inter- 
stocks, significant differences in tree growth, fruiting and 
leaf nitrogen, phosphorus, potassium, calcium and mag- 
nesium were noted which could be related to the scion and 
interstock variety but not necessarily to the variety of 
rootstock. Differences in the level of these individual 
elements in the leaves were influenced by the level of the 
other nutrients. Simple correlation coefficients deter- 
mined between these five elements and the various meas- 
ures of growth and fruiting were either not significant or 
were not consistent with all measurements of growth and 
fruiting. When multiple correlation coefficients were 
determined between these nutrients and all measures of 
growth and fruiting, high levels of correlation were noted. 
When the nutrient elements were expressed in a linear 
relationship including the linear-linear interactions, the 
multiple correlation coefficients approached unity. They 
were somewhat lower when the nutrient elements were 
expressed as a linear and quadratic form and lowest when 
expressed as the linear alone. These results indicate that 
there is a significant relationship between nutrition and 
dwarfing both as a growth and as a fruiting response but 
that growth and fruiting do not appear to be directly re- 
lated. The expression of dwarfing by a plant material as 
a rootstock may be influenced by both the quantity and the 
availability of nutrients to the rootstock. Nutrient concen- 
tration may influence growth rate but has very little effect 
on precociousness. 

Microfilm $2.50; Xerox $8.80. 192 pages. 








A STUDY OF FACTORS INFLUENCING 
THE DEVELOPMENT OF HOLLOW HEART 
IN IRISH COBBLER POTATOES 
(Solanum tuberosum L.) 


(L. C. Card No. Mic 60-2040) 


Donald Harper Dinkel, Ph.D. 
University of Minnesota, 1960 





Studies of the effects of different moisture, mineral 


- nutrient, and defoliation treatments on the incidence and 


development of the physiological disease, hollow heart, 
in Irish Cobbler potato tubers were made in the field and 
greenhouse in 1958 and 1959. 

Holiow heart began to develop soon after the tubers 
were initiated. In any of the treatments in which a re- 
duced rate of tuber growth occurred shortly afier tuber 
initiation a lower incidence of hollow heart was found. 
Removal of one-half or three-fourths of the foliage from 
the plants grown in the field resulted in a decrease in the 
yield and in the incidence of hollow heart. The yield pro- 
duced by plants in metal containers in which the moisture 
levels were controlled accurately was considerably less 
than the yield in the field experiments and no hollow heart 
was found in any of the treatments in the containers. 
Plants in treatments in the field in 1958 in which the level 
of available moisture was lower than that of the untreated 
check had a lower yield and a lower incidence of hollow 
heart. The addition of nitrogen and phosphate resulted in 
a reduction of the rate of tuber development in the field in 
1959 and also in the incidence of hollow heart. 

As the number of stalks per plant increased, the num- 
ber of tubers per plant increased also. A large number of 
tubers per plant was positively associated with a lower 
incidence of hollow heart. The probability of finding at 
least one hollow heart tuber per plant was greatly in- 
creased as the number of stalks per plant decreased. 

The incidence of hollow heart was increased by any of 
the treatments that resulted in an increased rate of tuber 
growth after tuber initiation. Higher yields of tubers per 
plant and a higher incidence of hollow heart in field grown 
potatoes occurred in plots receiving the higher moisture 
levels. Although the highest yields occurred at the higher 
moisture levels in the metal container experiments also, 
no hollow heart was found in any of the treatments, pos- 
sibly due to the lower yield as compared to field grown 
potatoes. 

Internal browning appears to be closely associated 
with hollow heart. Internal browning of tubers in field 
grown potatoes during 1959 was found early in tuber de- 
velopment but in later stages none was found suggesting 
the possibility of a reconstitution of the brown areas or 
absorption and crushing of them by the division or expan- 
sion of adjacent cells. Treatments in which the most 
internal browning occurred also had the most hollow heart. 

The use of the radioisotope P** demonstrated that 
nutrients may be rapidly withdrawn from tuber tissue to 
support growth in other tissues. 

An explanation of hollow heart development in Irish 
Cobbler potatoes most consistent with data of previous 
workers and data from the present investigation is as 
follows: Hollow heart is produced in the potato tuber if 
environmental conditions which cause the development of 
brown spot occur early in tuber development and are 
followed by conditions causing rapid growth in tubers 
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capable of a fast rate of expansion. A period of smooth 
transition from top growth to tuber initiation and enlarge- 
ment, without flushes of excessive top growth, seems to 
be necessary for the production of tubers free from hollow 
heart. Microfilm $2.50; Xerox $4.40. 84 pages. 


PHOTOSYNTHETIC C**O, FIXATION IN 
ALGAL LIPIDES 


(L. C. Card No. Mic 60-2153) 


Leroy John Everett, Ph.D. 
The Pennsylvania State University, 1960 


This investigation was undertaken to develop separation 
methods applicable to micro quantities of algal lipides 
which might be used to study the formation of radioactive 
fatty acids following uptake of C'*O.. Powdered sucrose 
columns were used to separate crude lipide extracts into 
free fatty acids and neutral fats using Skellysolve 
B-benzene (14:1, v/v) as the eluting solvent, “pigmented 
phospholipides”* using cold acetone saturated with mag- 
nesium chloride, and phospholipides using absolute 
methanol. The free fatty acids and neutral fats were 
separated using a solvent-aqueous base partition. Each 
of the esterified lipide fractions was saponified, extracted, 
and the resulting fatty acids (natural and hydrogenated) 
chromatographed on the same sheet of mineral oil impreg- 
nated filter paper using ascending chromatography. The 
paper chromatography procedure is simple and repro- 
ducible if temperature is controlled closely, but works 
well over wide temperature ranges using unlabeled fatty 
acids as standards on the paper chromatogram. 

Chlorella were grown for periods of 2.5 - 60 minutes 
under high light intensity in the presence of sufficient 
NaHC“‘O; to maintain equilibrium C’*O2 conditions for 
the amount of algae used and photosynthetic period se- 
lected. The lipide extracts from the algae were then 
extracted, separated, saponified, and chromatographed on 
paper. The neutral fat unsaponifiable fraction (carotene) 
was labeled rapidly by the Chlorella. There were also 
appreciable concentrations of free fatty acids present. 
Palmitic and oleic acid were the first radioactive fatty 
acids detected in photosynthesizing Chlorella. Palmitic 
was the only saturated fatty acid found in other than trace 
amounts. The fatty acids increased in degree of unsatura- 
tion as the photosynthetic periods were lengthened. The 
unsaturated fatty acids seemed to appear in the “pigmented 
phospholipide”* fraction before they were observed in the 
phospholipide or glyceride fractions, indicating that the 
“pigmented phospholipide”* fraction might be the pre- 
cursor for the fatty acids occurring in the other two. 

Microfilm $2.50; Xerox $4.40. 84 pages. 


*A fraction containing high ¢™ activity but less than 
2% of the total P*? lipide activity. (All of the plant pig- 
ments but carotene and its related compounds are included 
in this fraction.) 





APPARENT PHOTOSYNTHESIS, TRANSPIRATION 
AND GROWTH OF CONCORD GRAPE 
(VITIS LABRUSCA L.) AS INFLUENCED BY 
SOME CHEMICALS USED IN SPRAYS. 


(L. C. Card No. Mic 60-2156) 


Effin Thomas Graham, Ph.D. 
The Pennsylvania State University, 1960 





The influence of Bordeaux mixture and an oil-base 
spreader-sticker on apparent photosynthesis, transpira- 
tion and growth of Concord grape plants was investigated 
in the greenhouse. An apparatus was designed for the 
Simultaneous measurement of apparent photosynthesis 
and transpiration, and was proven as a reliable method. 
Neither photosynthesis nor transpiration were influenced 
by two Bordeaux sprays at 4-4-100 or 8-8-100 concentra- 
tion using polyoxyethylene sorbitan monolaurate as a 
wetting agent. Intensive mist dampening of Bordeaux- 
sprayed plants did not induce injury. Foliage necrosis, 
stunting and depressed apparent photosynthesis were 
associated with an oil-base spreader-sticker (nine parts 
summer spray oil, one part phthalic anhydride of glycerol 
alkyl resin), at one quart per 100 gallon concentration, 
when tested alone as an emulsion spray and when com- 
bined with 4-4-100 Bordeaux mixture. No growth response 
or foliage damage was associated with ferbam plus the 
spreader-sticker or the emulsifier alone, whereas in the 
same experiment growth was depressed by one spray 
application of the spreader-sticker alone and Bordeaux 
mixture plus the spreader-sticker. A single application 
of the oil alone in water as a non-emulsified spray induced 
leaf chlorosis but did not affect growth. It was concluded 
that reduced vigor and foliage damage of Concord grape- 
vines sprayed with formulations of Bordeaux mixture plus 
an oil-base spreader-sticker may be associated with oil 
induced metabolic disturbances, as was indicated by 
depressed apparent photosynthesis, reduced growth and 
foliage damage found in this investigation. Additional 
spray treatment studies revealed no injurious effects 
associated with DDT, ferbam or tribasic copper sulfate 
plus lime. Microfilm $2.50; Xerox $5.40. 108 pages. 


STUDIES ON THE GROWTH OF SORGHUM 
HALEPENSE UNDER CONTROLLED CONDITIONS 
AND ON THE PHYSIOLOGICAL RESPONSES OF 
PLANTS TO 2,2-DICHLOROPROPIONIC ACID. 


(L. C. Card No. Mic 60-2213) 


Morris Ingle, Ph.D. 
Purdue University, 1960 


Major Professor: B. J. Rogers 


The first part of this work deals with the growth of 
Sorghum halepense under controlled environmental condi- 
tions. Seedlings were grown in vermiculite with Withrow’s 
solution as the source of inorganic nutrients. Growth was 
less than under field conditions. Under long-day condi- 
tions (16 hours), vegetative growth was found to be pro- 
portional to temperature. Under short-day conditions 
(12 hours), vegetative growth was again proportional to 
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temperature up to 27°C. At 32°C, growth was severely 
restricted. The length of the photoperiod had little effect 
at 21°C; at 27° and 32°, longer photoperiods resulted in 
proportionately greater growth. Elongation of basal 
axillary buds was favored at 32°C. Subjecting plants to 
lower dark-period temperatures caused reductions in 
vegetative growth proportionate to the nyctotemperature. 
Flowering was more abundant in photoperiods of 12 hours 
or less, but was not absolutely confined to the shorter 
photoperiods. 

In a study on the response of axillary buds on the 
rhizomes to environmental factors, one-node segments 
were cultured in flasks. Bud sprouting and initial growth, 
under constant conditions, was proportional to tempera- 
ture, with the greatest increase occurring between 16°C 
and 21°C. Exposure to 8 or 16 hour photoperiods de- 
pressed sprouting, particularly at higher temperatures 
but promoted initial bud growth. Temperature alternations 
had little effect on sprouting. Regardless of the environ- 
mental treatment, all buds on these rhizomes developed 
into aerial shoots and never into rhizomes. 

Immersion of segments in solutions for standard 
periods of time indicated that 2,2,dichloropropionic acid 
(DPA) possessed more intrinsic toxicity to the buds than 
other herbicidal chemicals. DPA was also translocated 
to the rhizomes and retained its ability to inhibit sprouting 
for at least four weeks. 

Some physiological responses to DPA are examined 
in Part IIL. Germination of grass seeds is inhibited at 
5 x 10-*M while 10~?M is required for inhibition of 
germination of dicotyledonous species. In general, 10-°M 
DPA is required for inhibition of corn and cucumber root 
elongation. Cucumber is the more sensitive of the two 
species. DPA enters roots and affects growth in relatively 
short periods of time--about four hours. 

DPA has little or no effect on oxygen uptake by roots 
of corn or cucumber. Oxygen uptake by corn root or 
castor bean endosperm mitochondria was also unaffected 
by DPA. Phosphate esterification was reduced by about 
25% by concentrations which inhibit growth. A concentra- 
tion of 7 x 10-*M prevented development of the aging- 
induced respiratory increase by carrot slices. Phos- 
phorus-32 uptake was reduced by 50% following pretreat- 
ment with DPA. 

The inhibitory activity of DPA could not be reversed 
to a great extent with pantothenic acid, 1-pantoic acid or 
B-alanine. Of several enzymes tested, only squash 
glutamic acid decarboxylase was inhibited. 

Microfilm $2.50; Xerox $5.80. 118 pages. 


THE EFFECTS OF FERTILITY LEVEL, 
FALL MANAGEMENT, AND STAGE OF CUTTING 
ON FORAGE AND SEED YIELD OF 
RED CLOVER (TRIFOLIUM PRATENSE L.). 


(L. C. Card No. Mic 60-2429) 


Henry Neal Markham, Ph.D. 
The University of Wisconsin, 1960 





Supervisor: Professor James H. Torrie 


In the north central states, management of seedling 
stands influences winter survival and subsequent perform- 





ance of red clover. Forage and seed yields are also 
closely related to spring management. 

Two seedings of Wisconsin Mildew Resistant strain of 
red clover were made with a companion crop of Mindo 
oats in 1950 and 1951 at Madison, Wisconsin to study the 
effects of fertilizer level, and fall and spring management 
treatments on stand, root reserves, and forage and seed 
yields of red clover. The design used was a split-split- 
plot with four replicates. 

Prior to seeding, 0-20-20 fertilizer was drilled at 
0, 400 and 800 pounds per acre. Fall management treat- 
ments, initiated immediately after the oats were combined 
in early August were: an undisturbed check (b:), removal 
of the straw (b2), mowing the 10-12 inch stubble to a height 
of 3 to 4 inches and removing all clippings and straw 
(b,), and a similar mowing and removal of all material 
in the first few days of September (b,). The first crop of 
forage in the second growing year was harvested at: early 
bloom (c,), 50 percent bloom following an early spring 
clipping to simulate grazing (c,), 50 percent bloom (cs), 
and past full bloom (c,) stages of growth. The second 
crop of forage was harvested at the full bloom stage. The 
seed yield was taken from the second crop in the 1951 
planting only. 

Exceptionally favorable growing conditions resulted in 
higher than normal forage yields in both years. 

The application of fertilizer increased the infestation 
of annual grassy weeds and reduced red clover stands, in 
both the seedling and harvest year, although differences 
were significant only in the 1952 harvest year. Forage 
yields were not significantly affected by fertilizer appli- 
cations, but the higher rate significantly reduced seed 
yield. 

Fall clipping (bs, b,) reduced the competitive effects 
of annual grassy weeds in the fall of the seedling year, 
resulted in significantly denser stands of red clover 
throughout the entire experiment, and significantly greater 
yields of forage in the first crop and of seed in the second 
crop, as compared to not clipping (b,, bz). Forage yield 
in the first crop increased with an increase in spring 
stand up to approximately 15 plants per square foot. 
Forage yield in the second crop was not increased by fall 
clipping. The differences between the two fall clipping 
treatments (b,, b,) and between those not clipped (b,, b.), 
were usually small and non-significant. 

Clipping in early spring to simulate grazing (cz), 14and 
23 days after growth commenced, did not delay flowering 
but reduced the first crop forage yield 14 and 39 percent 
respectively, as compared to not clipping (c,;) when har- 
vested at the same stage of maturity. In the second crop, 
the spring clipped plots were significantly higher in 
forage and lower in seed yields. Root reserves (TAC) in 
the spring clipped plots were lower at the first cutting, 
but later differed only slightly. 

Forage yield in the first crop was significantly in- 
creased when cut at successively more mature stages of 
growth. In general, both stand and forage yield of the 
second crop were reduced in proportion to lateness of 
cutting the first crop. The highest annual yield of red 
clover forage was obtained when the first cutting was 
made near the full bloom stage. 

Cutting the first crop prior to the full bloom stage 
(c,) was more effective in controlling grassy weeds and 
resulted in a higher seed yield than cutting the first crop 
at an early bloom stage (c:), although the stand of red 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





AGRICULTURE 17 





clover was similar. Spring clipping (c,) favored an early 3 two or five layers of cheesecloth. The shading treatments 


establishment of grassy weeds that reduced seed yield. 

Seed yield was primarily a function of seed head num- 
ber per unit area, which in turn was proportional to stand. 
Seed yield, where stand was the same, decreased with an 
increase in grassy weed infestation. Management treat- 
ments had no significant effect on weight of seeds per 100 
heads, except that both number of heads and seed set in 
the second crop were seriously reduced when the first 
crop was cut considerably past full bloom (c,). 

The TAC level declined from 37 percent on November 
14 to 15 percent on March 31, and to 7 percent on May 5, 
8 days after growth had commenced. The TAC level was 
about 19 percent 5 days after the first crop was cut at the 
late bloom stage. 

Minimum TAC levels of 8 percent were reached at 
about 20 days after cutting for both the first and second 
cuttings, and the maximum prior to the second cutting was 
approximately 15 percent. A very vigorous rate of vege- 
tative growth, and severe damage to the roots by insects 
and root rots, may account for these low values. 

Microfilm $2.50; Xerox $6.40. 131 pages. 


THE DEVELOPMENT OF CARBOHYDRATE 
RESERVES BY ALFALFA DURING THE 
INITIAL SEASON OF ESTABLISHMENT 


(L. C. Card No. Mic 60-2226) 


Arthur Gerald Matches, Ph.D. 
Purdue University, 1960 


Major Professor: G. O. Mott 


Alfalfa (Medicago sativa) is considered one of the most 
important forage legumes grown in the United States be- 
cause of its high productivity and nutritional value as a 
livestock feed. Certain problems do, however, arise in 
its production, especially during the initial year of estab- 
lishment. Physiologically, plant carbohydrate reserves 
are associated with seedling establishment, regrowth 
following defoliation, winter hardiness, and the execution 
of spring growth the following year. A number of factors 
are known to have or are suspected of having an influence 
upon the development of plant carbohydrate reserves. 
Some of these factors are the age of plants, genotype, soil 
fertility, and light intensity. 

During the 1958 growing season the effects of three 
light treatments and three levels of potassium fertilization 
upon the performance of three alfalfa varieties (Du Puits, 
Vernal, and African) were investigated during the initial 
season of establishment. These particular alfalfa varieties 
were selected because they possess quite different degrees 
of winter hardiness under Indiana conditions. 

Plantings were made in two-gallon glazed pots (50 
plants per pot) which contained a special soil-sand- 
fertilizer mixture with levels of applied potassium at 
either 0, 150-, or 300-pounds of K,O per two million 
pounds of soil. Pots were located in the field and im- 
bedded in the soil in order to maintain more natural soil 
temperatures. 

The light treatments consisted of full sunlight, and 46% 
and 69% sunlight reductions, as regulated by shading with 





were not imposed until the plants were six weeks of age. 

Observations were recorded at 14-day intervals over 
a 20-week period, beginning when the plants were six 
weeks of age. 

It was found that varieties differed for plant height, 
root length, dry weight yield of roots, root/top dry weight 
ratio, root per cent total available carbohydrates (TAC) 
and root yield of TAC per pot. African roots tended to be 
2% to 4% higher in total available carbohydrates than 
either Vernal or Du Puits. 

Light treatments influenced only root dry weight and 
root yield of TAC per pot. These yields tended to de- 
crease with increasing shade. 

Plant height, root length, root dry weight yields, 
root/top dry weight ratio, root per cent TAC and root 
yield of TAC per pot all tended to increase with increased 
potassium fertilization. Various interactions of variety, 
light treatment, and potassium fertilization, especially 
with harvest date, were noted. 

Under all treatments the trends of root yields of TAC 
per pot followed very closely the trends of root dry weight 
yields, throughout the experimental period. Root yield 
curves for varieties were not similar to root per cent 
TAC curves, but instead tended to be inverse in general 
trends. A steady increase in root per cent TAC occurred 
until the plants were ten weeks of age; this general plateau 
was maintained until the termination of the experiment. 
The top per cent TAC and the yields of top TAC per pot 
were not greatly influenced by any of the variables studied. 

The literature has indicated that certain crops may 
possess higher carbohydrate content in top growth when 
grown in potassium-deficient soils. This was not found to 
be the case with the alfalfa varieties included in this 
research. 

Under the conditions of this experiment, the root car- 
bohydrate reserves appeared sufficiently high by the 
1/10-bloom stage to provide the plant with adequate energy 
in order to withstand adversities such as defoliation. 

The TAC yield per pot for roots or tops is believed to 
have more physiological significance than carbohydrate 
percentage data. 

Microfilm $2.50; Xerox $8.40. 184 pages. 


FERTILITY RESTORATION OF 
CYTOPLASMIC-GENETIC MALE-STERILES 
IN SORGHUM VULGARE PERS. 


(L. C. Card No. Mic 60-2227) 


A. Bruce Maunder, Ph.D. 
Purdue University, 1960 





Major Professor: R.C. Pickett 


Fertility restoration was studied in sorghum which 
has complete male sterility induced by a single recessive 
factor, ms, interacting with sterile cytoplasm. 

The frequency of fertility restoration (ms. gene) was 
estimated by 2021 plants representing 104 diverse varie- 
ties. These were crossed cntc maie-sterile Combine 
Kafir-60 in ten plant composites. Seed set readings were 
taken from 19,772 self-pollinated F,’s. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





18 AGRICULTURE 





There was considerable fertility variation within and 
among varieties. The average frequency of the Ms, factor 
for all entries was 0.61 and 0.38 for complete restoration. 
The kafir and forage groups were low in restoration as 
compared with milos, hegarifeterita types, and sudan- 
grasses. A close relation of origin of sorghum groups 
and presence of fertility restoration factors was indicated. 
The varieties of recent hybrid origin had all degrees of 
restoration. Variations within a variety were attributed 
to original parentage or mutation. This variability likely 
remained in the variety because of a lack of selection 
pressure with normal cytoplasm. 

Non-restoring nuclear factors were introduced into 19 
of the varieties. Male-sterile F2 segregates indicated 
sterile cytoplasm to be present in three varieties. 

Fertility modifiers such as complete floret abortion, 
in which a portion of the inflorescence lacked normal 
development of the pistillate and staminate organs, tiller 
and primary culm fertility differences, and sectoring of 
male sterility within a head were studied. Seed set under 
bag was compared with the percent of viable pollen as 
indicated by iodine staining. 

With a non-restoring genotype, sterile cytoplasm gave 
abortion although tillers had much less than the primary 
culm. A cross with sterile cytoplasm in the pollen parent 
indicated possible transfer of cytoplasmic “particles” 
through the pollen. Abortion was most common in the 
sterile and low fertility classes. Abortion varied between 
years in percent on a head and percent of heads affected. 
There was some evidence to indicate abortion was related 
with the pollen fertility factors. 

Tillers of partially fertile or sterile primary culms 
were found to have a higher degree of male fertility. Also, 
variation was present among florets of partially fertile 
heads. Both these variations were considered to be en- 
vironmental influences on stable genotypes. 

Above 60% viable pollen, partial fertility was difficult 
to estimate by seed set. Seed set generally overestimated 
male fertility although pollen dehiscence was apparently 
reduced significantly by low fertility. 

The inheritance of fertility restoration was studied 
with both pollen and seed set readings being used to 
analyze F, and F2 testcrosses, selfed testcrosses, F2’s 
and F;3’s. An allele test of seven known restorers as well 
as five succeeding segregating generations of some partial 
fertile selections were studied. 

All tests continued to verify that a single recessive, 
ms., produced male sterility in the presence of sterile 
cytoplasm. The allele test suggested duplicate factors for 
partial fertility. An R* value of 0.71 was obtained for 
F,. mean seed set compared with F, parent pollen read- 
ings. Seventy F, parents averaged 25.1% seed set com- 
pared to 50.9% for their F; family means, thus illustrating 
the variability between years although the F,’s were not 
completely homozygous for fertility factors. Partial 
fertility was expressed as a uniformly low class anda 
high partial class which was likely induced by more than 
one genotype. 

Testcrosses involving the hybrids, RS 608 and RS 610, 
as well as three-way crosses of ms Martin by RS 610 and 
ms CK 60 by RS 608 suggested that both steriles may be 
carrying different dominant restorers since maximum 
restoring effect was observed in the three-way crosses. 

A hypothesis based on two epistatic restorers plus three 
additional modifiers was presented to explain the testcross 
results. Microfilm $2.50; Xerox $5.80. 116 pages. 





EFFECT OF SURFACE SEALS ON THE 
DIFFUSION PATTERNS OF SOIL FUMIGANTS 


(L. C. Card No. Mic 60-2236) 


Stanley John Pieczarka, Ph.D. 
Purdue University, 1960 


Major Professor: G. F. Warren 


A laboratory study was conducted to determine the 
influence of sealing methods on the diffusion and drench 
patterns of fumigants. A container one cubic foot in 
dimension was used. In this container, at 2 inch intervals, 
were placed packets of 25 dormant imbibed tomato seeds; 
a total of 216 packets per container. All experiments 
were conducted in a room held at 48°F. A fumigant was 
injected in the center of the container or drenched on the 
soil surface followed immediately by the seal being studied 
and allowed to remain for one week. After this time the 
packets were removed, the seeds germinated at room 
temperature and the percent kill determined. The seals 
studied with injection were: no seal, compaction, water 
seal and polyethylene. In the drench study water seal and 
polyethylene were compared. The fumigants used with 
injection were: 1,3-dichloropropene, sodium N-methyl 
dithiocarbamate dihydrate (SMDC), chloropicrin and allyl 
alcohol. The fumigants drenched were: SMDC, allyl 
alcohol and emulsifiable 1,3-dichloropropene. The fumi- 
gants were applied at 700 pounds per acre of active ma- 
terial in an old muck soil and 350 pounds per acre ina 
fine sandy soil. 

Surface control of tomato seeds was superior in both 
soil types with a polyethylene cover compared to the other 
seals studied. Allyl alcohol and chloropicrin gave very 
small diffusion patterns in both soils regardless of the 
seal employed. The diffusion patterns in muck soil com- 
pared to the sandy soil were generally smaller for the 
fumigants studied despite a 100 percent increase in the 
amount of chemical used. 

When the fumigants were drenched, control on the soil 
surface was always improved with a polyethylene seal. 
The fumigants penetrated deeper in sandy soil than in 
muck soil. Drenching of allyl alcohol produced results 
superior to injection in both soil types. 

A series of field experiments, studying the same seal- 
ing techniques and fumigants that were used in the labora- 
tory study, confirmed the results obtained. It was found 
that regardless of the fumigant or the mode of application, 
polyethylene seals gave significantly higher weed control 
than any other sealing method studied. In one of these 
experiments, half as much fumigant was needed to give 
the same degree of control when the soil surface was 
sealed with polyethylene as when only a water seal was 
used. 

A laboratory study indicated that spraying materials on 
the soil surface to confine the fumigant vapors is feasible. 
Two plastic type emulsions produced a kill of tomato seeds 
which closely approximated that obtained with a poly- 
ethylene seal. 

An atmospheric time-concentration study using 
dormant imbibed tomato and pigweed seeds revealed 
that there was a definite relationship between time of 
exposure and concentration of the fumigant required to 
produce 100 percent kill. At any one concentration in- 
creasing the exposure time increased the effectiveness 
while for any one time of exposure increasing the 
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concentration of fumigant also resulted in higher mortality 
of the dormant seeds. 
Microfilm $2.65; Xerox $9.25. 203 pages. 


AUXIN LEVELS OF DEVELOPING 
HALEHAVEN PEACH OVULES 


(L. C. Card No. Mic 60-2280) 


Edward Arthur Stahly, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. A. H. Thompson 


Auxin levels during the development of Halehaven peach 
ovules were followed through two growing seasons. 
Methanolic extracts of lyophilized ovules were chromato- 
graphed in isopropanol (80)-28 per cent ammonia (10)- 
water (10) (v/v) (IAW); auxin trends were determined by 
simultaneous assay of the four active regions of chro- 
matograms for each date with the wheat straight-growth 
test. Ovule development was followed macroscopically 
during 1955 and histologically as well as macroscopically 
in 1957. As an aid to tentative identification of compounds 
present, chromatograms were developed in isopropanol 
(80)-water (20) (v/v), isobutanol (80)-methanol (5)-water 
(15) (v/v), and n-hexane (90)-water (15) (v/v). Certain 
chromatograms were examined for ultraviolet fluorescence 
and sprayed with the Ehrlich or Salkowski reagents. 

The active regions of the IAW chromatograms were 
tentatively designated as auxin I, Rf -.05 to .15, auxin IJ, 
Rf .15 to .45, and auxin I, Rf .65 to 1.0. The narrow 
region, Rf .45 to .65, between auxins II and III produced 
growth-promotion in some cases and growth-inhibition in 
other cases. Hence, no auxin designation was assigned 
this area. Auxin I exhibited only low growth-promoting 
activity, gave no positive color reaction with either reagent, 
and was similar in Rf value to the alpha-accelerator. 
Auxin II had an Rf value in close agreement with authentic 
IAA in all solvents, but gave only transient color reactions 
with both reagents. Chromatography in other solvents 
suggested that auxin III with the IAW solvent might be a 
mixture of three compounds, 3-indoleacetonitrile, ethyl 
3-indoleacetate, and an unknown compound with an Rf value 
similar to that of IAN with the IAW solvent. 

Auxin trends during 1955, a “dry” year were similar to 
those found in 1957, a “normal” year, but the highest auxin 
levels of 1955 were only about half those found in 1957. 
Auxin II was highest during rapid endosperm development, 
at a time when the pit was hardening. The highest levels 
of auxin II] occurred during rapid embryo development. 

The much higher auxin levels during rapid endosperm- 
embryo development suggested that the slower rate of 
mesocarp growth, generally associated with this period, 
might be the result of inhibitory auxin levels. During 
periods of active mesocarp growth, auxins II and III were 
comparatively low. 

Microfilm $2.50; Xerox $3.00. 45 pages. 





ANALYSIS OF INTERCROSSES BETWEEN 
NON-HOMOLOGOUS TRANSLOCATIONS 
INVOLVING CHROMOSOMES 2 AND 4 IN MAIZE 


(L. C. Card No. Mic 60-2247) 


Barbara Alice Swomley, Ph.D. 
Purdue University, 1960 


Major Professor: H. H. Kramer 


Two series of related intercrosses between transloca- 
tions involving chromosomes 2 and 4 were made. Because 
the relative positions of the breaks in both parents were 
known, the constitution of the resulting spore types could 
be predicted, and the size and position of the duplications 
and deficiencies could also be estimated. 

In a test of the existence and viability of induced dupli- 
cate or deficient spores, the F, progeny of all intercrosses 
were testcrossed to lines carrying recessive marker 
genes at loci supposed to be included within the range of 
the aberrant segments. In no case were any of the reces- 
sive markers exposed as a result of deficiencies in the 
intercross parents. This could indicate that the marker 
genes were not included in the deficient regions, or that 
the deficiencies by which they might be uncovered were 
not transmitted through the egg. No phenotypic variation 
was observed which could be attributed to the effect of 
duplicate segments. 

Counts were made of percent pollen abortion among 
both the F, and testcross progeny. The percent pollen 
abortion is a direct index of the number of inviable spore 
types. In three of five intercrosses, reduced pollen 
sterility led to the conclusion that non-parental type 
spores carrying a deficiency aborted, while those carry- 
ing a duplication did not. One of the three, Ta x Tk, should 
have produced only deficient-duplicate N.P. spores; how- 
ever, subsequent cytological studies revealed that the 
positions assigned to Tk were inaccurate, and that the 
spores produced were most probably deficient or dupli- 
cate, as in the other two crosses. 

In a fourth cross, only deficient-duplicate spores were 
expected among the N.P. combinations. Pollen abortion 
ranged from 29-41%, and although less than the semi- 
sterility expected if both N.P. spores abort, it is not 
sufficiently fertile to justify an assumption of consistent 
viability of one or the other of the two N.P. spore types. 

A fifth cross exhibited mean F, pollen sterility of 50%. 
Progeny of this cross were expected to carry deficient or 
duplicate N.P. spores, but the regions involved were large, 
and the high sterility was explained on this basis. 

Cytological analyses were conducted on progeny of the 
backcrosses between the F, plants and the homozygous 
translocation parents. Chromosome loops were observed 
in four of the five crosses, resulting from differences in 
length between paired chromosomes in the N.P. combina- 
tions. Instead of the loose pairing frequently observed in 
material of this constitution, pachytene pairing was 
extremely strict. In one cross, an occasional association 
between homologous sectors of the two chromosome loops 
was observed. 

The two chromosome loops formed within a single 
cross type were consistent in size and position, and each 
could be identified independent of the other. Duplicate 
spores could be distinguished from deficient by identifica- 
tion of the loop characteristic of each. Employing this 
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procedure, a single plant was recovered which exhibited 
a single loop of the type to be found in the N.P. duplicate 
spores. Pollen produced by this plant was normal, con- 
firming the classification of spore type. This plant was 
outcrossed as the female parent to standard stock, 
CC5/L317, to maintain the duplication. 

Microfilm $2.50; Xerox $5.60. 115 pages. 


SOME EFFECTS OF TEMPERATURE AND LIGHT 
ON GROWTH AND FLOWERING OF TALL FESCUE 
(FESTUCA ARUNDINACEA SCHREB.) 


(L. C. Card No. Mic 60-2248) 


William Chelcy Templeton, Jr., Ph.D. 
Purdue University, 1960 


Major Professor: G. O. Mott 


During the last two decades tall fescue (Festuca 
arundinacea Schreb.) has come into prominence as a 
pasture grass in east-central and north-west United States. 
The species is widely adapted, but it possesses two weak- 
nesses: low palatability, and excessive steminess during 
the reproductive stage. The objective of this investigation 
was to study the response of tall fescue to temperature 
and light, two major associated factors of the environ- 
ment. 

Six experiments were conducted: four at the Kentucky 
Agricultural Experiment Station, Lexington, Kentucky, and 
two at Purdue University. Studies were made of plant 
development under the natural field environment, green- 
house conditions, and controlled temperature and light. 

In order to gain knowledge of the importance of interac- 
tions, factorial experiments were used in three instances. 

It was found that vegetative and floral development was 
influenced greatly by the conditions of temperature and 
light under which the plants grew. In addition, it was 
determined that interactions between and among environ- 
mental and genetic factors have important effects. 

Tillering was increased by low temperature and by 
short photoperiod. Rate of leaf appearance was increased 
by short photoperiod, but it appeared that exposure to low 
temperature during a part of each day had an opposite 
effect. 

Leaf-blade length was affected markedly by changes in 
the environment. Width of blades was much less affected 
by temperature and light. 

Floral induction of tall fescue plants was greatly in- 
creased by exposure to cold, but some plants flowered 
without a period of growth at low temperature. Induction 
occurred under long photoperiod if the plants remained in 
the field during the winter. 

Flowering behavior immediately following early spring 
seeding gave little or no indication of the earliness and 
seed-production characteristics of the plants after ex- 
posure to winter temperatures. 

The results of the experiments were discussed in 
relation to development in certain other species. It was 
concluded that, due to the effect of low temperature on 
floral induction of tall fescue, it would be difficult to 
develop leafy, low-seed-producing strains for areas having 





cold winters unless sacrifices were made in the extent of 
early spring growth. 


Microfilm $2.50; Xerox $6.00. 121 pages. 


STUDIES OF FACTORS INVOLVED IN 
THE PRODUCTION OF FRESH MARKET 
SWEET CORN IN ULSTER COUNTY, NEW YORK. 


(L. C. Card No. Mic 60-2255) 


Jerry Adolph Warren, Ph.D. 
Cornell University, 1960 


Field trials were conducted in Ulster County, New York 
to determine means of increasing yields of fresh market 
sweet corn. Among the factors investigated were plant 
population, irrigation, hybrid, planting date, and rate of 
fertilization. Tissue analyses for soluble nitrates, phos- 
phorus, and potassium were obtained in conjunction with 
some of the fertilizer trials. 

The only factor observed to produce sizeable yield 
increases in Ulster County was plant population. With the 
Golden Security hybrid yield increases of 3000 to 5000 
marketable ears per acre were obtained when number of 
plants per acre was increased from 14,000 to around 
20,000 plants per acre. Under the same growing condi- 
tions, the Golden Cross hybrid exhibited much less favor- 
able responses to increased plant populations. Much of the 
variation observed in number of ears per plant in two 
plantings of the Golden Cross and Golden Security hybrids 
could be accounted for by either a linear or a quadratic 
relation between ears per plant and plants per acre. 

These relations were used in developing equations for 
estimating the relation of yield of marketable ears per 
acre to plants per acre. The application of these equations 
for predicting yields is illustrated with both hybrids and 
both planting dates. 

Increases in plant population from 13,000 to 32,000 
plants per acre were accompanied by decreases in ear 
appearance and the length of unhusked ears and ear shanks. 
The effect of plant population on the length of husked ears 
was negligible in the Golden Security hybrid, but not in the 
Golden Cross hybrid. The effect of plant population on 
ear length and appearance on occasion depended on grow- 
ing season, nitrogen sidedressing rate, and/or irrigation. 

Samples for tissue analysis were collected periodically 
from a plant population x fertilizer factorial experiment 
involving the Iochief hybrid. In this experiment, yield and 
the dry weight of leaves, stem, and ears depended jointly 
on both plant population and fertilizer rate while husk dry 
weight was influenced only by plant population. Tissue 
test values for ears, stem, and leaf content of soluble 
phosphorus, nitrates, and potassium depended on both 
factors, with the effect of plant population being rela- 
tively small. Nutrient content was expressed as parts 
per million fresh weight and as milligrams in a leaf. 

When nutrient content was expressed as parts per million, 
tissue test values reflecting differences in fertilizer 
applications were obtained only for potassium. When 
nutrient content was expressed as milligrams in a leaf, 
tissue test values reflecting differences in fertilizer 
applications were obtained for nitrates, phosphorus, and 
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potassium, at least during early growth stages. Use of a 
logarithmic transformation in the analysis of values for 
milligrams of an element in a leaf markedly increased 
sensitivity to treatment differences in this experiment. 
Tissue analyses of samples collected from a nitrogen x 
phosphorus x potassium factorial experiment indicated 
that the tissue content of any of these three constituents 
depended on the supply of elements other than the one 
measured. Microfilm $2.50; Xerox $8.00. 171 pages. 
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SOME PATHOPHYSIOLOGICAL ASPECTS 
OF PREMATURE DEFOLIATION 
ASSOCIATED WITH ROSE BLACKSPOT 


(L. C. Card No. Mic 60-2122) 


Harold Eugene Kazmaier, Ph.D. 
The Ohio State University, 1960 


The purpose of this investigation was to study some of 
the pathophysiological aspects of premature defoliation of 
roses associated with blackspot, incited by Diplocarpon 
rosae Wolf. Abscission of diseased leaflets was hypothe- 
sized to be caused by the destruction of endogenous leaf 
auxins controlling leaflet abscission through some activity 
of the fungus. 

Twenty-four isolates of the pathogen were made from 
diseased leaves from two locations in Ohio. Liquid culture 
filtrates from eight of these isolates were assayed for the 
presence of an agent that would destroy indole-3-acetic 
acid (IAA). Fifty micrograms of IAA were exposed to 
50-m1l quantities of filtrate from six-week-old liquid cul- 
tures for a period of three hours at 25 C. Filtrates from 
the eight cultures degraded IAA, with degradation ranging 
from 40 to 99 per cent. The actual amount of IAA lost was 
not in all cases proportional to the amount of mycelium 
produced in liquid culture. Three of the eight isolates 
changed IAA to another indole compound, which was located 
at another Rf value by paper chromatographic analysis. 
From this it was assumed that some substance must be 
produced by the fungus, in vitro, that is responsible for 
complete or partial degradation of IAA. 

A substance believed to be IAA was recovered from 
healthy leaflets of two rose varieties by extraction of the 
acid-ether soluble fraction and by column chromatographic 
extraction. Tentative identification was made by paper 
chromatographic analysis and by bioassay. 

Healthy and diseased leaflets were used for compara- 
tive analysis of endogenous growth substances. The 
inoculum used for the artificial inoculations of rose leaf- 
lets was secured from a single desired type of lesion and 
maintained in vivo by plant-to-plant transfer. Diseased 
leaflets used in a single comparative study were colonized 
to a comparable degree. Five leaflet samples, each 
colonized to a different degree, were collected at different 
harvest dates, ranging from early October to late No- 
vember. 

In the first three comparative studies, IAA and some 
substances acting as auxin precursors were extracted 








from 250-mg samples of healthy leaflets. These same 
substances were not recovered from comparable diseased 
leaflet extracts and are believed to have been destroyed 
in the leaf through some activity of the fungus. No auxins 
were recovered from either healthy or diseased leaflets 
collected for the last two comparative studies. 

The amount of IAA which may be extracted from a 
given amount of healthy rose leaflets diminishes rapidly 
as the autumn season progresses. This decline in IAA 
obscures any effects that different degrees of fungal 
colonization may have on the host. 

It might be assumed from this investigation that the 
presence of the fungus in the leaflet leads to the produc- 
tion of one or more substances which cause the inactiva- 
tion of IAA as well as auxin precursors. If the auxin 
gradient hypothesis is applicable as an explanation of the 
mechanism controlling rose leaf abscission, the destruc- 
tion of these auxins in the presence of the fungus could 
result in premature defoliation. In in vitro studies of the 
fungus, a substance capable of causing auxin inactivation 
or degradation is produced by the fungus and diffuses to 
the substrate. The analytical techniques employed in this 
investigation may be useful for the selection of rose 
varieties less susceptible to premature defoliation. 

Microfilm $2.50; Xerox $3.00. 58 pages. 


COMPARATIVE STUDIES ON RESPIRATION 
OF NORMAL AND CROWN-GALL 
TISSUE CULTURES OF TOMATO: 
PART L RESPIRATORY ACTIVITIES IN 
RELATION TO GROWTH. 
PART Il. RESPIRATION AND PHOSPHORYLATION 

OF ISOLATED MITOCHONDRIA. 

PART II. OXIDATION OF REDUCED 

DIPHOSPHOPYRIDINE NUCLEOTIDE 
BY ISOLATED MITOCHONDRIA. 


(L. C. Card No. Mic 60-2439) 


Taiki Tamaoki, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Albert C. Hildebrandt 


Part I RESPIRATORY ACTIVITIES IN RELATION 
TO GROWTH 


Normal and crown-gall tomato tissue cultures, after 
being cultivated for 5 years, still required different growth 
substances to grow in vitro. Normal tissue cultures re- 
quired in addition to the mineral salts of the basic medium 
a supplement of coconut milk, A6-6-gall tissue cultures 
2,4-dichlorophenoxyacetic acid or naphthaleneacetic acid, 
while A6-gall tissue cultures required none. 

The contents of dry material and nitrogen in crown- 
gall tissue cultures were lower than in normal tissue 
cultures, 

The respiratory activities of these tissue cultures 
were measured manometrically in relation to growth of 
the cultures for 40 days. Normal and crown-gall tissue 
cultures gave similar patterns of changes of respiratory 
activity (Q5,) on both dry weight and nitrogen bases. The 
values were relatively constant while the tissue cultures 
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were growing actively, and then decreased as the growth 
leveled off. Crown-gall tissue cultures gave somewhat 
lower Qo, values than normal tissue cultures on a dry 
weight basis, but the values were similar when compared 
on a nitrogen basis. The respiratory quotient (R.Q.) was 
relatively constant near 0.9 throughout the major period 
of the life cycle of both tissue cultures. 

In macroscopic patterns of growth and respiratory 
changes with time, there were no remarkable differences 
which distinguish crown-gall tissue cultures from normal 
tissue cultures. 


Part I. RESPIRATION AND PHOSPHORYLATION 
OF ISOLATED MITOCHONDRIA 


Oxidative and phosphorylative activities of mitochondria 
from normal and crown-gall tissue cultures of tomato 
were studied with an oxygen electrode. Crown-gall mito- 
chondria oxidized reduced diphosphopyridine nucleotide 
(DPNH), glutamate and Krebs cycle intermediates (suc- 
cinate, citrate, a-ketoglutarate, malate) more slowly 
(about 0.9 times), but ascorbic acid more rapidly (4.5 
times) than normal tissue mitochondria. 

The phosphorylating efficiency of crown-gall mito- 
chondria (P/O ratio, about 0.65 with succinate and citrate) 
was lower than that of normal tissue mitochondria (P/O 
ratio, about 1.0 with succinate and citrate). The addition 
of a phosphate acceptor (adenosine diphosphate or glucose- 
hexokinase-adenosine triphosphate) increased the rates of 
oxidation of the Krebs cycle substrates, but not of DPNH 
and ascorbic acid. In succinate oxidation by normal tissue 
mitochondria, the enhancing effect by the phosphate ac- 
ceptor was generally more than 2-fold (respiratory con- 
trol ratio). With crown-gall mitochondria, on the other 
hand, the ratio rarely exceeded 2. 

The oxidation of ascorbic acid by the mitochondria 
from normal and crown-gall tissue cultures was compared 
to the oxidation by an ascorbic acid oxidase preparation; 
all the evidence obtained indicated that the mitochondria 
from both tissue cultures contained ascorbic acid oxidase, 

Mitochondria from both normal and crown-gall tissue 
cultures responded similarly to cofactors (diphosphopyri- 





dine nucleotide, cytochrome c) and inhibitors (cyanide, 
Antimycin A). 

It was concluded that mitochondria from normal and 
crown-gall tissue cultures of tomato were qualitatively 
similar in their respiratory characteristics. Further- 
more, the tissue culture mitochondria, except for ascorbic 
acid oxidase activity, were quite similar in their respira- 
tory properties to mitochondria of higher plants and 
animals. 


Part IL OXIDATION OF REDUCED DIPHOSPHOPYRI- 
DINE NUCLEOTIDE BY ISOLATED MITO- 
CHONDRIA 


Mitochondrial particles isolated from normal and 
crown-gall tomato tissue cultures were assayed spectro- 
photometrically for their DPNH oxidase, DPNH-cyto- 
chrome c reductase, cytochrome c oxidase, and diaphorase 
activities. Normal tissue particles always showed higher 
activities. 

The effects of the osmotic properties of reaction 
mixtures on these enzymatic activities, especially the 
DPNH oxidase system, were studied. Without added cyto- 
chrome c, the maximum rate of DPNH oxidation was 
obtained in 0.2 M sucrose, and in 0.2 to 0.8 M mannitol. 

In the presence of cytochrome c, the oxidation rate was 
maintained at a maximal level at all concentrations of 
sucrose or mannitol. DPNH-cytochrome c reductase 
activity, on the other hand, was accelerated in the absence 
of sucrose or mannitol. The activity of cytochrome c 
oxidase was not affected appreciably in the hypotonic 
solution. 

Added ascorbic acid or indole-3-acetic acid had no 
effect on the rate of DPNH oxidation by the tissue culture 
mitochondria, Antimycin A inhibited DPNH-cytochrome c 
reductase activity about 60%. 

There was no qualitative difference in the enzymatic 
activities studied, and it was concluded that mitochondria 
from normal and crown-gall tissue cultures have virtually 
identical pathways for the transport of electrons from 
DPNH to oxygen. 

Microfilm $2.50; Xerox $3.00. 57 pages. 
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EFFECT OF THYMECTOMY 
IN RATS AND CALVES 


(L. C. Card No. Mic 60-2127) 


Eugene Papp, Ph.D. 
The Ohio State University, 1960 


Transverse serial sections of the thymi of 33 rats 
from one to seven days of age were examined. Hassall’s 
bodies were found to originate from isolated epithelial 
cells or from the cells of a system of cysts and ducts ob- 
served extending from the residual third pharyngeal pouch 
to the medullae of each of the thymic lobules. 

Observations with thymic cell cultures were taken to 





indicate that small thymocytes are produced in a cyclic 
fashion by reticular cells. Standard tables for the effect 
of age on the concentrations of various types of leucocytes 
and of other blood constituents were established on the 
basis of blood samples from twenty intact rats and three 
normal calves. 

Thymectomy in rats and calves was found to result in 
a statistically significant lymphopenia and therefore ina 
significantly diminished leucocyte count. The lymphocy- 
tosis which results from hypophysectomy in rats was 
nullified by thymectomy, while the lymphocytosis which 
followed splenectomy was as profound in thymectomized 
as in control rats. Beginning at three months after opera- 
tion, blood levels of urea nitrogen were significantly lower 
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in thymectomized than in control calves. It was found in 
rats that thymectomy resulted in reduced blood levels of 
sodium and calcium and increased cholesterol. 

The most striking histological findings after thymec- 
tomy in these species were precocious testicular develop- 
ment, hypertrophy of the zona fasciculata, and hyperplasia 
followed by cellular depletion in the red and white pulps of 
the spleen. The reproductive efficiency of female rats was 
apparently increased by thymectomy. 

Incidental observations indicated that resistance to 
bacterial infection was greater in thymectomized than in 
intact rats and calves. Thymectomy in young rats irradi- 





ated with dosages in excess of the L.D.,,. was found to in- 
crease survival time. The growth of a human buccal car- 
cinoma implant in rats was arrested by thymectomy. Both 
of the latter two effects of thymectomy could be counter- 
acted by the administration of certain thymic extracts. 

Aqueous thymic fractions were found to decrease the 
lymphocyte counts of thymectomized rats, while lympho- 
cyte counts in sham-operated rats were increased by the 
administration of a lipid extract. These findings suggest 
that the thymus may function both as a source of lympho- 
cytes and as an endocrine organ. 

Microfilm $2.75; Xerox $9.70. 211 pages. 
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PLAINS INDIANS AND URBANIZATION 
(L. C. Card No. Mic 60-2392) 


Marshall Roy Hanson, Ph.D. 
Stanford University, 1960 


This study presents data, general conclusions, emer- 
gent hypotheses, and recommendations derived from the 
analysis of more than eighty interviews obtained from 
Plains Indian relocatees residing in metropolitan areas 
and Crow and Northern Cheyenne returnees to the reser- 
vations. Direct comparisons of individuals and household 
units are made within and between relocatee and returnee 
groups in terms of pre-relocation, relocation, and post- 
relocation experiences. It was found that when Indian 
families are uprooted from their native socio-cultural 
context and transplanted to an urban area that the two 
sexes exhibit differential reactions and that the inability 
of the Indian woman to adapt to urban life is largely re- 
sponsible in a great number of cases for the family’s 
return to the reservation. Prediction as to whether or not 
a given relocatee family will remain at the relocation site 
must take into account the kinds and intensity of the 
female’s reactions to the new environment; the amount of 
satisfaction accruing to the male in fulfilling his role of 
provider; and the system of interpersonal relationships 
within the family. 

Microfilm $2.50; Xerox $8.20. 176 pages. 


SOME ECOLOGICAL DETERMINANTS OF 
SOCIAL STRUCTURE IN NORTHWEST MELANESIA 


(L. C. Card No. Mic 60-2464) 


Harry M. Raulet, Ph.D. 
Columbia University, 1960 


This dissertation is a comparative study of social 
organization and cultural ecology in the area of northwest 
Melanesia. A simple typology, based on differences and 
similarities in salient features of social organization, is 
applied to the nineteen cultures in our sample. An attempt 





is made to account for variations in social organization in 
terms of ecological factors and the structural and func- 
tional concomitants of the forms of social organization 
are investigated. The data are derived from published 
sources and from personal communications with ethnog- 
raphers. 

The typology of socio-political groups employed is 
suggested by theoretical concerns but conforms to empiri- 
cal variations in the societies dealt with. Two major types 
are distinguished: TYPE I, characterized by the presence 
of non-unilineal quasi-corporate kin groups and TYPE I 
in which socio-political groups are based primarily on 
unilineal descent. Both types are segmentary by which 
we mean that component groups are affiliated forming 
larger groups of increasing inclusiveness. Equivalent 
groups on the same level manifest opposition toward one 
another with regard to a variety of social activities. 
Opposed groups are found to be cross-cut by marital, kin 
and other bonds which function to mitigate rivalries and 
counteract centrifugal tendencies. 

Socio-political groups in TYPE I societies are struc- 
tured through the workings of a complex system of gift 
exchange rather than being dependent upon a unilineal 
principle. The socio-political groups exist as units only 
in so far as the membership maintains a certain relation- 
ship to a recognized leader. Leaders can attain and main- 
tain their positions only through participation, as organ- 
izers, in the exchange process. Since formal exchanges 
are always made with those defined as “outsiders” as a 
basic aspect of the structuring of the exchange process, 
the leader, in sponsoring formal exchanges with the help 
of his followers, creates a group which becomes marked 
off as a unit from other similar groups. The leader 
redistributes to his followers when exchanges which he 
has previously sponsored are reciprocated, and this, along 
with informal giving provides the framework for the 
ideology which defines the leader as the “generous- 
creditor” of his group. This type of socio-political group 
remains intact only as long as there is continuity of 
leadership and for this reason we use the term quasi- 
corporate. Unilineal groups are sometimes present in 
TYPE I societies but they provide cross-cutting ties 
rather than serving as a framework for socio-political 


groups. 
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In considering the role of ecological factors, we focus 
on the influence of environmental features on the distribu- 
tion of subsistence crop complexes. This leads to a con- 
sideration of land use and labor organization and, ulti- 
mately, to the structure of social groupings. Where the 
main subsistence dependence is on dry land taro, unilineal 
corporate kin groups tend not to develop. The lack of 
storability of the taro tubers and the methods used to 
propagate them in the area under discussion encourages 
the continuous clearing and planting of new gardens. 
Instead of depending on one or two main crop plantings 
the Melanesian taro gardener typically has a number of 
gardens at various stages of development under cultivation 
at any giventime. This, combined with the mode of 
organization of cooperative work in clearing and fencing 
land, and other factors such as modes of land tenure and 
land usufruct rights, underlies the relevance of taro 
production for social structure in this area. Cooperative 
groups in gardening tend to be diffusely organized and 
shifting in membership, and land is not effectively held 
by permanent groups. 





Melanesian societies dependent on other crops such 
as yams, bananas, sago, and combinations of these, tend 
to possess unilineal socio-political groups. In general 
we do not attempt to isolate specific ecological determi- 
nants of variations of social organization in TYPE I 
societies but considerable attention is given to structural 
and functional analysis of these variations. 

The non-unilineal arrangements of TYPE I societies 
are found to be coordinate with the unilineal ones of 
TYPE I societies both with regard to the patterning of 
the over-all social systems and the shape of corporate 
activities in political, economic, and other specific areas 
of life. The similarities between the two types of Mel- 
anesian societies have broad theoretical implications 
bearing particularly on the role of corporate groups in 
societies lacking the political state. These matters are 
considered in the theoretical and concluding chapters of 
the dissertation. 

Microfilm $6.85; Xerox $24.30. 539 pages. 
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CHEMICAL ANALYSIS OF THE WALL 
OF MYXOBACTERIAL MICROCYSTS 
FORMED IN LIQUID CULTURE 


(L. C. Card No. Mic 60-2183) 


Jimmy Clarence Adye, Ph.D. 
Purdue University, 1960 


Major Professor: Dorothy M. Powelson 


The myxobacteria possess a peculiar creeping motility, 
without the aid of flagella, which permits them to move 
over a solid surface to form a swarm. At certain places 
in this swarm they form fruiting bodies which contain 
refractile resting cells called microcysts. The chemical 
composition of microcyst walls was studied in order to 
ascertain what changes occurred in the wall in the process 
of microcyst formation and to seek a chemical basis for 
the function of the wall in the resistance to adverse condi- 
tions shown by the microcyst. For the isolation of micro- 
cyst walls of Myxococcus xanthus of high purity a search 
was made for experimental conditions that would provide 
high yields of spherical, viable and refractile cells. 

In preparatory steps a smooth strain of M. xanthus was 
grown in 100 ml of medium in 500 ml flasks at 25 C, ona 
reciprocal shaker for about 24 hours. The growth medium 
contained 0.5% tryptone, 0.1% beef extract, 0.1% starch, 
0.1% magnesium sulfate in distilled water. Growth curves 
were made by measuring the optical density at 610mu. 
Cells were harvested by centrifugation and washed once 
in distilled water. Washed cells were suspended in the 
sporulation medium containing 10% sucrose, 0.2% cellulose 
gum, 0.1% starch, 0.1% beef extract, 0.05% magnesium 
sulfate, 0.01M-tris buffer, pH 7.5. Within 3 to 9 hours 
70 to 80 percent of these cells were spherical; up to 90 








per cent were viable. These spherical cells appeared like 
microcysts when observed in the phase contrast micro- 
scope. Sphere formation, as measured by direct count, 
was increased by sucrose up to concentrations of 10% and 
20%, but there was a marked drop in viability at 10% 
sucrose. Beef extract gave the highest viability at 0.1% 
concentration; the yield at the highest formation was 
greatest at 37 C in the range of 26 C to 40 C. Aftera 
considerable amount of work on these spheres it was dis- 
covered they did not meet all the criteria of microcysts. 
In these experiments the criteria for a microcyst are 
1) a spherical shape and high refractility, 2) ability to 
germinate, 3) stability to 1% osmium tetraoxide, and 
4) stability of 0.03M sodium chloride at 60 C. Spheres 
which were stable and capable of germination could be 
formed at 30 to 35 C in 2 to 3 days after harvesting the 
cells from the previously described growth medium, wash- 
ing in distilled water and resuspending in the following 
medium: 1% sucrose, 0.16% CaCl,, 0.1% starch, 0.04% 
MgSO,, and 10°*M-K2HPO,. Thus, microcysts were pro- 
duced in shaken cultures of dispersed cells of M. xanthus. 
The walls of microcysts were removed by shaking with 
glass beads in the Nossal shaker and purified by sodium 
chloride treatment and differential centrifugation. The 
cell walls appeared to be essentially free of cytoplasmic 
contamination when examined in the electron microscope. 
The microcyst walls constituted approximately 14% of the 
whole microcyst. The nitrogen content was 6.8% (Sims, 
1958). Paper chromatography was used to analyze acid 
hydrolysates for amino acids and sugars. All the amino 
acids found in the vegetative cell walls (Mason and Powel- 
son, 1958, Biochim. Biophys. Acta, 29, 1.) The carbohy- 
drate content (Molisch) was found to be 12%. Hexosamines 
were found to make up 17% of the walls (Blix, 1948). The 
sugars easily detectable were glucose, glucosamine, and 
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galactosamine. Small amounts of rhamnose and arabinose 
were also found. The material extracted by lipid solvents 
was 31% of the wall. Microcyst walls contained the same 
carotenoid pigments found in vegetative cell walls by 
column chromatography. 

In general, the cell wall of the microcyst makes up a 
larger part of the cell and contains more carbohyd:ate 
and less lipid than the vegetative cell wall. The nitrogen 
content and composition is approximately the same in both 
kinds of cell walls. 

Microfilm $2.50; Xerox $4.60. 90 pages. 


STUDIES ON INTRACELLULAR PRODUCTS 
OF GROUP A STREPTOCOCCI 


(L. C. Card No. Mic 60-2039) 


Natalie Elizabeth Cremer, Ph.D. 
University of Minnesota, 1960 


Adviser: Dr. Dennis W. Watson 


A study was made on sonic extracts of group A strepto- 
cocci. The study was based on electrophoretic separation, 
chemical analyses, serology, pyrogenic and other biologic 
activities of these extracts. The extracts were separated 
into fractions by starch electrophoresis at pH 8.6. Each 
fraction was analyzed for RNA, DNA, phosphorus and 
tyrosine. Using the Ouchterlony technique, each fraction 
was examined for the presence of antigenic components. 
The first seven fractions, taken from the positive side of 
the origin, reacted with type specific M antiserum. Frac- 
tions one and two reacted with group specific antiserum. 
Fractions one through seven taken from the positive side 
of the origin contained the majority of the antigenic 
material. These fractions showed considerable antigenic 
heterogeneity. 

Upon intradermal injection of the fractions into rabbits, 
two types of lesions were observed, one a recurrent 
nodular lesion, which has been reported by other investi- 
gators, and the other, a spreading, marginated, erythema- 
tous eruption. The active material causing the nodular 
lesion was confined to the slower moving fractions while 
that causing the eruption was scattered through the block. 
The eruption was characterized by the latency of its 
appearance, by the lack of edema and induration, by the 
margination of its advancing border, by the deep erythema, 
by recrudescence after abatement of the original lesion 
and by the heavy desquamation. On centrifugation of the 
whole sonic extract at 105,400xg, both the supernate and 
sediment caused formation of the eruption whereas the 
sediment was more-active than the supernate in causing 
formation of nodules. The variability in rabbit response 
made it difficult to study the mechanism of the erythema- 
tous eruption. The data did not support a hypersensitivity 
theory. It was suggested the development of the lesion 
was due to primary toxicity of the extracts with concomi- 
tant release and/or activation of noxious host products. 

The streptococcal sonic extracts were shown to have 
pyrogenic activity similar to that of Gram-negative 
bacterial endotoxins. However on basis of total nitrogen 
content they were approximately one hundred times less 
active in producing a sustained febrile response upon 





intravenous injection into rabbits. After repeated injec- 
tions of a homologous streptococcal extract, the rabbits 
no longer responded with a sustained fever to either a 
homologous or heterologous streptococcal extract. Thus, 
no type specificity in regard to pyrogenic tolerance was 
demonstrated among the types tested, T18, T12 and strain 
NYS. A variable degree of tolerance to streptococcal 
extracts was induced in rabbits by repeated injections of 
S. typhosa sonic extracts. The degree of tolerance or 
non-tolerance varied with the concentration of the injection 
and type of streptococci used. A relationship between the 
streptococcal endotoxin and S. typhosa endotoxin was 
considered. T18 also produced a pyrogenic exotoxin. 
Reciprocal tolerance between this toxin and S. typhosa 
sonic extracts never developed. Only a borderline toler- 
ance developed between the exotoxin of T18 and its endo- 
toxin. From these data it was postulated that some of the 
group A streptococci produce two types of pyrogenic 
toxins, one primarily intracellular, the other primarily 
extracellular. The borderline tolerance which develops 
between the two is due to cross contamination of intra- 
cellular products with extracellular material and vice 
versa. That such cross contamination occurred was 
shown by Ouchterlony studies. 

An “antibody” to streptococcal sonic extracts and to 
salmonella extracts was observed in pooled normal rabbit 
globulins. The “antibody” reacting with the salmonella 
extract was increased upon immunization with strepto- 
coccal extracts. It was removed when the antiserum was 
absorbed with Salmonella oranienburg and reduced in 
concentration when the antiserum was absorbed with NY5 
or T18. The presence of a related antigen between the 
salmonella and the streptococci was suggested. 

Microfilm $2.75; Xerox $9.45. 209 pages. 





STUDIES ON THE OCCURRENCE OF 
a,y-DIAMINOBUTYRIC ACID AND D-LEUCINE, 
COMPONENTS OF CIRCULIN, IN CELLS 
OF BACILLUS CIRCULANS. 


(L. C. Card No. Mic 60-2218) 


Peter Knolle, Ph.D. 
Purdue University, 1960 


Major Professors: Henry Koffler and 
H. R. Garner 


Bacillus circulans Q19-21 was grown on a variety of 
fermentation media. Cells were harvested at various 
stages of the culture. Cell fractions were prepared by 
sonic oscillation, centrifugation and chemical fractiona- 
tion. The sonic oscillates were divided into fractions 
precipitating at (1) 1,185 x g for ten minutes, containing 
mainly unbroken cells and spores; (2) 1,185 x g for 30 
minutes, containing mainly cell wall material; (3) 13,200 
x g for ten minutes, containing small cell debris; and 
(4) a supernatant fraction. Chemical fractionation was 
done by extraction with pH 7 phosphate buffer and with 
0.01N HCl and 0.1N HCI, as well as with cold water, cold 
trichloracetic acid (TCA), ethanol, and hot TCA. 

Whole cells before extraction or sonication as well as 
after extractions, cell fractions after sonication, and their 
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HCl extracts, the cold TCA, ethanol, and hot TCA soluble 
extracts and the insoluble residues were hydrolyzed and 
analyzed for their a,y-diaminobutyric acid (DAB) and 
D-leucine content. 

Growth experiments revealed that circulin is detectable 
in the culture fluid before DAB could be detected in hydrol- 
ysates of whole cells, the rate of increase for DAB and 
circulin being faster than the rate of increase of cell nitro- 
gen. D-leucine was present in cell hydrolysates in small 
amounts, which seemed to increase at a similar rate as 
did cell nitrogen. 

No free DAB or D-leucine could be detected in cell 
extracts, but in hydrolysates of extracts, DAB was present 
in amounts that corresponded with the DAB content to be 
expected according to circulin bioassays, if circulin-DAB 
was calculated for circulin A, the structure and composi- 
tion of which is known (1 mg circulin A = 9,000 units 
circulin). No DAB was found in cells or cell fragments 
exhaustively extracted with HCl or in the hot TCA in- 
soluble residue. D-leucine was present in exhaustively 
HCl-extracted cells and cell fragments as well as in the 
hot TCA insoluble residue; in hydrolysates of extracts 
it was present in amounts larger than would be expected 
if it were present as circulin A constituent according to 
the above-mentioned calculation. 

If DAB is taken as an indicator for the presence of the 
circulins or fragments thereof with the assumption of the 
above-mentioned calculation, then the circulins do not 
form an essential part of the structure of the producing 
organism, and the uncommon amino acid DAB is produced 
as a constituent of circulin. 

Microfilm $2.50; Xerox $7.80. 168 pages. 


THE OCCURRENCE OF BLOOD GROUP 
SPECIFIC SUBSTANCES IN 
HUMAN LIQUOR AMNII 


(L. C. Card No. Mic 60-1961) 


Harold George Rosamilia, Ph.D. 
The University of Buffalo, 1960 


The fetal origin of the blood group substances A and/or 
B in human liquor amnii was proved by the examination of 
fluids which originated from mothers of ABO heterospecific 
pregnancies. In each case the substance detected cor- 
responded to the ABO blood group of the infant. 

The occurrence of the Rh antigen in a soluble form in 
amniotic fluid was confirmed by means of inhibition of 
agglutination technics. Through appropriate screening 
procedures, suitable saline anti-Rh sera were found which 
could be used for this purpose. The temperature and 
interval of incubation for the inhibition of agglutination 
procedure were modified; the temperature being standard- 
ized at 37°C. and the interval of incubation for the amniotic 
fluid-Rh antiserum mixture shortened to 15 minutes with 
satisfactory results. 

Attempts to concentrate the Rh substance in amniotic 
fluids by dialysis revealed the presence of the antigen in 
the sediment .nstead of in the supernatant fluid as pre- 
viously reported, however, with no apparent concentration 
of the activity. The passage of Rh antigen through the 
pores of the Visking tubing during dialysis could be shown 





to account for the decrease or loss of Rh activity and 
reflected upon the molecular size and configuration of the 
antigen in this amniotic fluid. The use of acetone pre- 
cipitation procedures to achieve isolation of the Rh sub- 
stance resulted in only slight concentration. 

The absence of the normal blood group isoagglutinins 
from the amniotic fluids saved for study when specimens 
selected on the basis of ABO groups of mother and infant 
were examined indicated that no relevant contamination 
with maternal blood had occurred during delivery and 
collection. Protein determinations performed upon a 
selected number of these fluids tended to confirm this 
conclusion. Microfilm $2.50; Xerc~ $5.20. 103 pages. 


A COMPARISON OF THE ACTIVITY OF 
PSYCHROPHILIC AND MESOPHILIC BACTERIA 
ON SATURATED FATTY ACIDS 


(L. C. Card No. Mic 60-2380) 


Barnet M. Sultzer, Ph.D. 
Michigan State University, 1958 


Major Professor: W. L. Mallmann 


The problem of bacterial growth and metabolism at low 
temperatures was investigated from the standpoint of 
comparing an oxidative enzyme system common to both 
psychrophilic and mesophilic bacteria. The ability to 
oxidize saturated fatty acids was employed to measure the 
response of such organisms to changes in temperature. 

Psychrophilic species of Pseudomonas, Alcaligenes, 
and Achromobacter were found to be active against the 
sodium salts of acetic, butyric, hexanoic, and octanoic 
acids. Certain species failed to oxidize butyric acid, and 
species of Flavobacterium were active on acetic acid only. 
The mesophilic Sarcina flava oxidized all of the acids 
tested, while Serratia marcescens degraded all of the 
acids except butyric. 

A comparison of the activity of selected psychrophilic 
pseudomonads and the aforementioned mesophilic cultures 
on octanoate revealed a similar response by the psychro- 
philic cells to the influence of temperature. However, the 
oxidative rates ofa Pseudomonas species and Ps. geniculata 
appeared to be less affected by decreasing temperatures 
than the mesophiles tested. This difference was detected by 
means of an Arrhenius plot of the log QO, (N) values at 
temperatures between 7.5 C and 40 C,andwas expressed in 
two ways: (1) by lower temperature characteristic () 
values throughout the entire temperature range, and (2) by a 
lower temperature at which changes in yu values occurred. 

A study of cell-free extracts obtained from these same 
organisms demonstrated that the cofactor requirements 
for activating octanoate oxidation was similar for both the 
psychrophilic pseudomonads and the mesophilic Serratia 
marcescens and Sarcina flava. The cell-free preparations 
were obtained by either sonic oscillation or extraction of 
acetone powders intris buffer. The activity obtained with 
each organism approximated 1/2 micromole of oxygen 
uptake per micromole of substrate. The preparations 
from all of the organisms either required or were stimu- 
lated by the addition of adenosine triphosphate and co- 
enzyme A. Microfilm $2.50; Xerox $5.20. 104 pages. 
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THE RELATION OF ALTERED CELL PHYSIOLOGY 
TO ANTIBIOTIC RESISTANT BEHAVIOR 
IN ORGANISMS PATHOGENIC TO FISH 


(L. C. Card No. Mic 59-6688) 


Marvin J. Weinstein, Ph.D. 
New York University, 1957 


Adviser: Professor Ross Nigrelli 


Resistance to toxic agents is one of the manifestations 
of the adaptive versatility of living matter. The ability of 
resistant cells to survive in an environment lethal to the 
majority of the population implies the presence of different 
biosynthetic pathways in the sensitive and resistant cells. 
Studies designed to explain the mechanisms involved in 
the acquisition of resistance may yield general principles 
concerned with the processes of protoplasmic synthesis. 

Microbial resistance to the antibiotic streptomycin has 
resulted in contradictory reports concerning the physio- 
logical characteristics of resistant strains, particularly 
their cross resistance behavior to other antibiotics. Since 
resistance to high levels of streptomycin can develop ina 
step-wise manner or in a single step, the observed physio- 
logical alterations may be related to the manner in which 
resistance is developed. In this investigation, the two 
types of resistant cells are evaluated for differences in 
cross resistance behavior, growth rates, nutritional re- 
quirements, biochemical alterations, and pathogenicity. 
Three bacterial pathogens of fish, Proteus hydrophilus, 
Bacterium salmonicida, and Pseudomonas hydrophila, 
were used in these studies. 

The two types of streptomycin resistant strains were 
obtained by methods which insure the development of the 
desired type of resistance. A technique is described which 
was devised to attain high levels of streptomycin resist- 
ance in multiple steps which insures that the resistance is 
not obtained in a single step or in large increments. 
Thirteen single-step and eighteen multiple-step strains of 
Proteus hydrophilus, three single-step and three multiple- 
step strains of Bacterium salmonicida, and twenty single- 
step strains of Pseudomonas hydrophila were developed 
and studied. 

The several parameters examined provide consistent 
evidence that fundamental differences exist between strep- 
tomycin resistant strains obtained in a single step and 
those obtained in controlled multiple steps. All single-step 
strains show no cross resistance and all multiple-step 
strains show significant cross resistance with the related 
antibiotics neomycin and streptothricin. Consistent dif- 
ferences in growth rates are apparent between the two 
types of resistant strains of Proteus hydrophilus and Bac- 
terium salmonicida: The two types of resistant strains of 
Proteus hydrophilus show differences in endogenous 
aerobic and anaerobic respiratory activity and in endoge- 
nous dehydrogenase activity. All eighteen multiple-step 
strains of Proteus hydrophilus acquired a nutritional re- 
quirement for glutamic acid. None of the thirteen single- 
step strains of Proteus hydrophilus or the twenty single- 
step strains of Pseudomonas hydrophila lost any synthetic 
capacities present in the parent strain. A statistically 
significant difference in pathogenicity is detected between 
the two types of resistant strains of Proteus hydrophilus 
when studied in mice and fish (Tilapia macrocephala). 

Examining only the clonal character of streptomycin 















































resistance in the single-step and multiple-step types 
reveals similarity in phenotype, although the results of 
these studies suggest differences in genotype. Certain 
physiological characteristics of streptomycin resistant 
cells are shown to be related to the manner in which 
resistance is developed. The conflicting observations of 
various investigators are discussed and compatible inter- 
pretations of their data can be made on the basis of the 
results obtained in this study. Various theories as to the 
origin of resistance and cross resistance are mentioned 
and discussed in relation to the present findings. Impli- 
cations of the present study are discussed in relation to 
investigations concerned with neoplastic growth. 

Physiological and morphological data, including the 
results of electron microscopy, are presented, assigning 
the proper taxonomic position to the organisms used in 
this investigation. Evidence is presented and discussed 
which indicates that attempts to assign Bacterium sal- 
monicida to the family Pseudomonadaceae are not war- 
ranted. The generic status of Proteus hydrophilus is 
established and is taxonomically distinguished from vari- 
ous strains of Pseudomonas hydrophila. 

Microfilm $2.50; Xerox $7.60. 162 pages. 











CERTAIN ASPECTS OF THE SEROLOGICAL 
CHARACTERIZATION OF NORMAL AND 
IMMUNE ANTI-A ISOHEMAGGLUTININS 


(L. C. Card No. Mic 60-1965) 


Chester Michael Zmijewski, Ph.D. 
The University of Buffalo, 1960- 


The modified partial neutralization procedure was 
tested to determine its efficacy in distinguishing between 
naturally occurring and immune anti-A isohemagglutinins. 
The technique was shown to be capable of detecting differ - 
ences in the serological properties of the antibodies 
present in the sera of group B individuals before and after 
immunization with blood group specific substances. The 
anti-A in the pre-immunization specimens was of moder- 
ate titer, reacted equally well with both A, and A, red 
cells and was readily removed by the addition of minimal 
amounts of 1% A substance. The post-immunization speci- 
mens, on the other hand, contained antibodies possessing 
the properties already described in addition to others 
which reacted only in serum diluent, had a closer affinity 
for the A, cells and were relatively difficult to neutralize 
requiring much larger doses of 1% A substance. 

The modified partial neutralization technique was 
compared with the neutralized antiglobulin test of 
van Loghem et al. and the antiglobulin enhancement pro- 
cedure of Mac Duffie and Kabat and was found to be 
superior from the standpoint of sensitivity, reliability 
and reproducibility of results. 

When several sera from group O mothers of infants 
born suffering from hemolytic disease of the newborn 
were analyzed, results were obtained which could only be 
explained by postulating the existence of a new form of 
immune anti-A. This antibody had all of the usual charac- 
teristics which classified it as immune. It was incomplete 
and extremely difficult to neutralize but in contrast to the 
well known form which has A, specificity, this agglutinin 
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reacted with red cells of group A, with considerable 
strength. In one of the sera tested in appeared in a com- 
plete form reacting in saline as well as in serum diluent 
indicating that immune antibodies need not necessarily be 
incomplete. It was decided for the present to refer to the 
already well known antibody as immune anti-A, and to the 
new antibody as immune anti-A until such time as its 
specificity is more firmly established. 

A study of the protein diluents used with immune 
anti-A, established the superiority of whole, adult human 
serum over either bovine or human serum albumin. The 
experiments indicated the significance of total protein 
concentration and its effects in demonstrating the visible 
reaction of immune anti-A antibodies of different types. 
An examination of ammonium sulfate fractions of a diluent 
serum revealed that the activity of the serum in producing 





visible agglutination with incomplete anti-A does not reside 
in the albumin portion. The evidence strongly suggested 
that this activity is probably due to the globulin or some 
serum component closely associated with it although no 
definite conclusions could be reached. 

A study of the effects of increased temperatures on both 
naturally occurring and immune varieties of anti-A showed 
that the antibodies detectable in saline as well as those 
demonstrable only in serum diluent could be grouped into 
three categories referred to as thermostable, thermolabile 
and thermal-intermediate. 

The entire investigation yielded results which strongly 
suggest the existence of an antibody spectrum in the ABO 
blood group system. 

Microfilm $2.50; Xerox $6.20. 127 pages. 
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HENRY KNOX — HIS PART IN THE 
AMERICAN REVOLUTION, 1775 TO 1784. 


(L. C. Card No. Mic 59-6695) 


H. North Callahan, Ph.D. 
New York University, 1956 


Adviser: Professor Henry Bamford Parkes 


This is an account of the activities during the War of 
Independence, of Henry Knox, the Boston bookseller who 
became a major general and head of the Continental Army 
Artillery. Later, he was the first Secretary of War in 
Washington’s cabinet. This dissertation is being expanded 
by the author into a full-length biography of Knox, for 
publication. The principal source of material is the fifty- 
six unpublished folio volumes of the Henry Knox Papers 
in the Massachusetts Historical Society in Boston. Other 
original sources include the George Washington Papers in 
the Library of Congress, the Knox Papers in the Maine 
Historical Society, the Sir Henry Clinton Papers in the 
William L. Clements Library at the University of Michi- 
gan, the Sir Guy Carleton Papers in the Institute of Early 
American History at Williamsburg, Virginia, and various 
other smaller collections in Cambridge, Massachusetts, 
New York, Philadelphia, Chicago, San Marino, California, 
and the newspaper files of the American Antiquarian 
Society in Worcester, Massachusetts. 

In this dissertation, an effort has been made to place 
Henry Knox in his proper perspective. He has been too 
long in comparative oblivion and he deserves to be fully 
recognized for the vital part he played in the early history 
of this nation. Especially is this true in regard to the 
American Revolution, in which Knox was a principal gen- 
eral as well as an intimate friend and adviser of George 
Washington. 

Knox was essentially a citizen-soldier, yet many of his 
ideas and their execution were superior to those of pro- 
fessional military men. He had made an early study of 
military science in his bookstore. He was married toa 





lively, affectionate Tory wife who became an ardent 
American patriot. 

At the age of twenty-five and in the face of bitter winter 
and difficult handicaps, Knox brought the captured British 
artillery from Ticonderoga to Boston, which helped greatly 
to drive the British from that besieged city. Washington 
recognized the courage and ability of Knox, and soon made 
him head of the army artillery. Conservative in his ad- 
vice regarding attacks, Knox was brave in action, and was 
almost captured when the Americans fled New York City 
in 1776. 

Knox superintended the vital crossing of the Delaware 
River on December 26, 1776, and in the battles of Trenton 
and Princeton which followed, he and his artillery were 
outstanding. During the winters at Morristown, Knox 
trained his troops in a school which presaged the United 
States Military Academy. Knox was active at both Brandy- 
wine and Germantown, but was criticized when his cannon 
failed to reduce a stone house filled with British snipers, 
in the latter battle. 

During the winter at Valley Forge, 1777-78, Knox was 
sent to New England where he obtained valuable financial 
help for the army. At the Battle of Monmouth, his artil- 
lery was conspicuously effective, and although he was a 
friend of Charles Lee, Knox reported to Washington that 
Lee was acting strangely. The young artillery chief was 
a bulwark of good advice in Washington’s councils of war. 
The former was fascinated with the idea of besieging 
New York City - and had almost convinced Washington of 
the advisability of such a move - when developments 
pointed logically to Yorktown instead. Here the work of 
Knox showed most in the deadly effects of his artillery, 
which was credited by Washington as winning the victory. 

A fusing force which stamped the high ability of Knox 
permanently upon our history was his founding of the 
Society of the Cincinnati, a military fraternity which still 
actively exists. Knox was chosen by Washington to suc- 
ceed him as commander and to demobilize the army after 
the Revolution. 

Microfilm $5.80; Xerox $20.50. 455 pages. 
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STERILITY IN ALFALFA 
(L. C. Card No. Mic 60-2261) 


Jonas William Miller, Ph.D. 
Cornell University, 1960 


The seed setting behavior of thirty-eight species of 
Medicago was investigated and this feature associated with 
flower size, pod shape, and growth habit. Nine species 
with relatively large flowers, spineless uncoiled or loosely 
coiled pods, and perennial growth habit were found to be 
self-sterile. One self-fertile species, M. suffruticosa, had 
all the characteristics that were associated with the self- 
sterile species. The remaining twenty-eight species were 
self-fertile annuals with variable flower size and loosely 
or tightly coiled pods with or without spines. All the self- 
fertile species were self-tripping with the exception of 
M. suffruticosa, whereas all the self-sterile species re- 
quired tripping. 

The average number of ovules per ovary ranged from 
1.2 to 26.3 depending upon the species. Maximum seed 
set from self-pollination of fourteen self-fertile annual 
species which were studied intensively averaged approxi- 
mately 100 per cent of the potential seed set per ovary. 

In each of the perennial species, average seed set of cross- 
pollinations approximated one-half the average potential 
seeds of the ovary. 

A genetic study of self-sterility was undertaken using 
diploid species, primarily M. falcata. Over 55,000 self- 
and cross-pollinations were made using four §,, ten F, 
and sixteen backcross families derived from five self- 
sterile parental plants. Most progenies were as self- 
sterile as their parents — no true self-fertile plants were 
obtained. Backcrosses and crosses among sibs ranged 
from sterile to fully fertile, but could be divided into three 
major categories — sterile, semi-cross-fertile, and 
fertile. Semi-cross-fertility, the percentage of seeds per 
flower using the testcross as a frame of reference, was a 
highly consistent characteristic of many related matings 
producing approximately 50 per cent as much seed as the 
testcrosses. Certain genotypic groups distinguished within 
some F, families were not confirmed when backcross 
progeny were tested. 

Evidence was obtained that self-sterility in diploid 
Medicago species was the result of the combined effects 
of inhibition of pollen tube growth prior to fertilization 
and abortion following fertilization — an observation in 
accord with earlier data for tetraploid Medicago. Self- 
incompatibility in the diploid species appeared to be 
physiologically independent of post-fertilization failure. 

It was concluded that the incompatibility system acting 
prior to fertilization could not be a single gene system — 
neither gametophytic nor sporophytic. Rather, it seemed 
that this was a two- or multi-gene system, conceivably a 
duplicated S locus — the gametophytic system of action 
being more probable than the sporophytic one. 
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A STUDY OF SOME PLANT CHARACTERS 
ASSOCIATED WITH RESISTANCE TO 
ROOT LODGING IN OATS 


(L. C. Card No. Mic 60-2099) 


Dale Truman Sechler, Ph.D. 
University of Missouri, 1960 


Supervisor: J. M. Poehlman 


Four oat strains, known to differ in resistance to root 
lodging, were studied to find what root characteristics 
might be associated with lodging resistance, the extent of 
environmental influences upon the expression of heritable 
variation, and the nature of the inheritance of root char- 
acters. 

The lodging resistant strains, Mo. 04635 and Burnett, 
were found to develop significantly longer root-crowns, 
larger culm-diameters, larger root-diameters, and lower 
top-root ratios than the lodging susceptible strains, 

Mo. 04649 and Columbia, when grown under similar con- 
ditions. Number of coronal roots or chemical content of 
the tissues could not be associated with lodging resistance 
or susceptibility. 

Environmental influences upon root development were 
aetermined in a series of greenhouse tests by varying the 
depth of seeding, availability of moisture, seeding rate, 
fertility level, and temperature. The only significant 
variety-environmental interaction was the effect of depth 
of seeding upon the length of root-crown formation. 
Strains with a potential for the formation of a long root- 
crown did not express this characteristic when seeded 
shallow. 

The inheritance of length of root-crown and culm- 
diameter was studied among the F,, F,, and F, progenies 
of crosses between the four strains which differed in type 
of root system. Segregation from crosses between strains 
which differed in length of root-crown suggests the com- 
plex nature of the inheritance of length of crown. A mini- 
mum difference of three gene pairs between Columbia 
(short crown) and Mo. 04635 (long crown) was suggested. 
Segregation from a cross between Columbia (small culm- 
diameter) and Mo. 04635 (large culm-diameter) indicated 
that at least two minor gene pairs and one major gene pair 
were involved in the determination of culm-diameter. 
Genotypes were suggested for all parents, Fi, and F2 
progenies. 

Genetic interpretations of the inheritance of other root 
characters were not proposed since heritability appeared 
to be very low. Correlation coefficients between F, plants 
and the mean of F; progenies were positive for both the 
expression of number of coronal roots and the diameter 
of coronal roots but the r values were not significant at 
the five percent level. The correlations between F, plants 
and F; progenies for both diameter of the culm and length 
of root-crown gave positive r values which were signifi- 
cant at the five percent level. 
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The results of this investigation indicate the possibility 
of obtaining true breeding segregates with longer root- 
crowns and larger culm-diameters than either parent in 
crosses where varieties differ in these characters. It 
appears that progress may be made by selecting for length 





of root-crown and culm-diameter in the early generations 
but selection for number of coronal roots or diameter of 
coronal roots would be less effective. 

Microfiim $2.50; Xerox $5.80. 117 pages. 
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A STUDY OF THE EFFECTS OF 
2,4-DICHLOROPHENOXYACETIC ACID ON 
THE GROWTH AND RESPIRATORY METABOLISM 
OF TISSUE FROM THE RED KIDNEY BEAN 
PLANT, AND OF THE ANTAGONISTIC EFFECTS 
OF VARIOUS UNCOUPLING AGENTS TOWARD 
THE GROWTH PROMOTING EFFECTS 
OF THE AUXIN SUBSTANCE. 


(L. C. Card No. Mic 60-2338) 


George Kenneth Burlingham, Ph.D. 
Cornell University, 1960 


The effects of 0.5 ppm. of 2,4-dichlorophenoxyacetic 
acid (2,4-D) on the respiratory metabolism of cultured, 
decotyledonized Red Kidney bean embryos and of sections 
of cultured bean hypocotyl tissue were investigated. Meas- 
urements were made of the oxygen consumption, aerobic 
carbon dioxide evolution, and anaerobic carbon dioxide 
potential of these tissues over 12 and 6 day periods re- 
spectively. The respiratory changes were correlated with 
growth. Similar respiratory measurements were made 
using sliced bud and first internode tissue from bean 
plants sprayed with 250 ppm. of 2,4-D, 6 to 9 days before- 
hand. 

No conclusive evidence was obtained showing that 
2,4-D increased the oxygen consumption of the treated 
tissues. However, it did decrease the rate of decline with 
time of the oxygen consumption of the embryos so that 
these consumed more oxygen per unit dry matter than the 
controls over a considerable part of the study. At the 
time of measurement the oxygen consumption of the tissue 
from the 2,4-D treated plants was higher than that of the 
controls. 

The oxygen consumption of all the 2,4-D treated tissues 
was insensitive to 4.16 ppm. of 2,4-dinitrophenol (DNP). 
That of untreated embryos and hypocotyl sections, and of 
root tips, was stimulated by the substance but that of the 
control first internode and bud tissue was unaffected. 

The per unit dry matter aerobic carbon dioxide evolu- 
tion of all the 2,4-D treated tissues was higher than that of 
the corresponding controls. The respiratory quotient 
(R.Q.) of this tissue was in all instances approximately 1.5. 
That of the corresponding control tissue was lower (= 1.1). 
The R.Q. of normal, meristematic tissues (root tips, buds, 
and young embryos) was invariably high (= 1.5). It was 
concluded that meristematic tissue, whether normal, or 
abnormal as a result of 2,4-D treatment, is characterized 
by a high R.Q.. This was ascribed to reduction reactions 
involved in the formation of new protoplasm and to aerobic 
fermentation. 





Relatively mature tissue (hypocotyl sections) reverting 
to a meristematic condition when 2,4-D was present, had 
a synthetic efficiency approaching that of normal meri- 
stematic tissue. Initially meristematic tissue (embryos) 
proliferated when 2,4-D was provided, but the synthetic 
efficiency was markedly lowered. 

The anaerobic carbon dioxide potential of the embryos 
was unaffected by 2,4-D, but that of the hypocotyl sections 
was markedly increased. This last effect was explained 
by assuming that the increase was a consequence of the 
tissue reverting to a meristematic condition. A similar 
rise in the anaerobic carbon dioxide potential occurred 
for normal bean embryos in culture. 

All the tissues studied, except the hypocotyl sections 
cultured in the presence of DNP, showed a Pasteur effect. 
However, the Pasteur effect did not always occur in the 
case of embryos provided with 2,4-D. Apparently a rela- 
tively higher concentration of ADP was sometimes present 
in the soluble cytoplasm of these embryos. 

Several uncoupling agents including 2,4-dinitrophenol, 
2,4-dichlorophenol, phenosafranine, thionin, and Janus 
green B, differentially inhibited 2,4-D induced, abnormal 
growth of bean hypocotyl sections. The 2,4-D induced 
abnormalities occurring in bean plants sprayed with 2,4-D 
were entirely prevented under certain conditions by con- 
comitant spraying with DNP. 

Presumably 2,4-D markedly affected the distribution of 
cellular metabolic energy. In hypocotyl sections the avail- 
able energy was effectively channelled into growth reac- 
tions; in embryo tissue it was largely dissipated. The 
supply of ATP within the mitochondria was apparently 
reduced in all instances when 2,4-D was present. It was 
suggested that 2,4-D channels metabolic energy into ab- 
normal growth reactions which are especially sensitive to 
the effects of uncoupling agents. 

Microfilm $8.25; Xerox $29.50. 652 pages. 
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In studies preparatory to an investigation of the natural 
and ultraviolet induced variability in Emericellopsis 
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salmosynnemata and Emericellopsis terricola var. glabra, 
the production of conidia by the available parental strains 
was found to be weak and erratic on various media com- 
monly employed for the cultivation of fungi. However, 
studies on the variability of these fungi as evidenced by 
the number and frequency of different types of colonies in 
colony populations derived from untreated spores and 
spores irradiated with ultraviolet radiation required a 
dependable source of conidia, and conidia in substantial 
numbers. Although these fungi were grown on many dif- 
ferent types of media over a range of temperature and 
light conditions, in most instances there was little or no 
response by way of enhanced sporulation. A satisfactory 
degree of sporulation was finally obtained for E. salmosyn- 
nemata with one-quarter strength Czapek-Dox medium 
containing cerelose instead of sucrose. Sporulation of this 
fungus was found to be equally good on oatmeal agar pro- 
vided the cultures were continuously illuminated with 
white light. An increase in the amount of vegetative growth 
and capacity to produce conidia was obtained with E. ter- 
ricola var. glabra when the fungus was cultured on a 
sucrose-mineral salts medium supplemented with dried 
pulverized mycelium and commercial brown sugar. 
Illumination of the cultures with light from an ordinary 
“daylight” fluorescent bulb appeared to also enhance 
sporulation in this fungus. 

In the study of spontaneous variability in colony popu- 
lations of an aberrent line of E. salmosynnemata NRRL- 
2271, designated as strain W-G, an unusual type of vari- 
ability was encountered. Three distinct colony types were 
observed in hyphal transfer populations. The colony types 
differ markedly from one another in their capacity to 
produce conidia and synnemata, pigment, and antibiotic. 
Cytological studies have revealed that the conidia are 
uninucleate and the mycelium is plurinucleate. Evidence 
is presented that the variability in W-G can be explained 
on the basis of the establishment of an unbalanced hetero- 
karyotic condition in the culture or the establishment of a 
culture consisting of normal and mutant mycelia. 

A study was made of the number and types of morpho- 
logical variants in colony populations originating from 
untreated or ultraviolet- irradiated (2750 A) spores of 
E. terricola var. glabra. The predominant variant type 
colonies of several strains of this fungus are described 
along with data on the relative frequency of the various 
colony types in both natural and irradiated populations. 
The parental strain of this fungus was shown to be highly 
stable as evidenced by the fact that colonies originating 
from untreated spores show little variability in their 
morphology. Ultraviolet radiation was shown to be a very 
effective mutagenic agent as evidenced by the variety and 
number of variant colonies encountered in populations 
isolated from treated conidia. This treatment was also 
effective in inducing a considerable degree of variability 
in the antibiotic producing capacity of individual cultures 
isolated from treated spores. Several strains have been 
isolated which possess an enhanced capacity to produce 
antibiotic in plate assay and shake-flask fermentation 
tests. Maximum yields obtainable from strain ETG Wis. 
58-5-236b, the most recent member to be included in the 
Wisconsin Series, are nearly two and one-half times 
greater than those obtainable from the original parental 
stock. 

The capacity of nine Emericellopsis and Cephalospor- 
ium entities to synthesize cephalosporin antibiotics was 




















investigated. E. n. sp. (Warcup T 15) and E. terricola var. 
glabra gave the highest yields, more than twice as much 
as the best of the other seven organisms tested. The 
yields, however, do not equal those which may be obtained 
from certain improved strains (UV mutants) of E. ter- 
ricola var. glabra. Several Emericellopsis and Cephalo- 
sporium entities were also shown to be capable of synthe- 
sizing an antibiotic in shake-flask fermentation which 
inhibited the growth of several penicillin resistant, penicil- 
linase producing Staph. aureus strains. The antibiotic 
material was shown to be acid stable and resistant to the 
action of commercial penicillinase. In these respects, it 
is similar to an antibiotic known as cephalosporin C. 
Chromatographic separation and differential bio-assay 
suggest that the antibiotic is not cephalosporin N or P. 
A schematic analysis for the detection of cephalosporin 
P, N, and C and an assay procedure involving Vibrio 
cholerae are reported. The ultraviolet absorption spectra 
of cephalosporins N and C reveal that the two antibiotic 
substances can be differentiated from one another on the 
basis of their relative absorbancy at 260 millimicrons. 
Microfilm $3.60; Xerox $12.60. 279 pages. 








THE EFFECTS OF TYROSINE AND 
OTHER AMINO ACIDS ON THE FORMATION 
OF BUDS IN TOBACCO CALLUS 
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The University of Wisconsin, 1960 
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The effects of amino acids on bud formation and growth 
of callus originally derived from stem tissue of Nicotiana 
tabacum, variety Wisconsin No. 38, have been investigated. 
Individual amino acids and combinations, including hydroly- 
sates of milk and plant proteins and a synthetic mixture of 
the amino acids in casein, have been tested in a range of 
concentrations in modified White’s medium with various 
levels of indoleacetic acid (IAA) and kinetin. Bud counts 
were made at weekly intervals after 3-6 weeks and were 
continued until 13 weeks in some experiments. 

Seven of ten commercially prepared protein hydroly- 
sates enhanced bud formation when supplied in concentra- 
tions of 1-3 g/l. Bud-promoting activity was associated 
with high amino acid contents and lack of activity with high 
salt and/or high carbohydrate contents. 

Twenty-one L-amino acids were tested individually; 
twelve definitely stimulated bud formation, and of these, 
tyrosine was by far the most active. Aspartic acid, 
asparagine, alanine, arginine, isoleucine, methionine, 
phenylalanine, and to a lesser extent cystine, histidine, 
leucine, and valine also were active. Glutamic acid, 
glutamine, glycine, proline, hydroxyproline, lysine, serine, 
threonine, and tryptophan were not significantly stimula- 
tory in these experiments. 

Glutamic acid, glutamine, aspartic acid, asparagine, 
arginine, proline, and threonine inhibited bud formation 
in low concentrations and relieved the inhibition in higher 
concentrations. An explanation of these bimodal responses 
in terms of feedback mechanisms has been presented. 
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The concentration of an amino acid needed to produce 
a given stimulatory or inhibitory effect on callus growth 
or bud formation increased with the concentration of IAA 
in the medium and with the vigor of the parent stock of the 
callus. Explants from old, poorly growing stock required 
as much as 2 mg/1 IAA to insure profuse bud formation, 
whereas explants from vigorous stock budded even in the 
absence of IAA if kinetin was supplied. 

Tyrosine stimulated bud formation in concentrations 
ranging from 4 to 200 mg/1, but was optimal around 150 
mg/i when supplied to cultures from vigorous stock. Its 
effectiveness in inducing bud formation was shown to be 
dependent on the concentrations of kinetin, sucrose, 
NH,NO;, KH2P0O,, and hydrogen ions. The optimum for 
each when added with optimal concentrations of the others 
was as follows: kinetin 1-2 mg/l, sucrose 40 g/l, NH4NOs 
1600 mg/l, KH2PO, 200-400 mg/1, and pH 5. Bud forma- 
tion under these conditions was striking; the buds, them- 
selves, comprised the bulk of the tissue masses after 6 to 
8 weeks. 

Tyrosine reversed the inhibition of bud formation and 
of the development of roots by high IAA concentrations, 
and apparently also reversed the inhibition of root forma- 
tion by kinetin. Both roots and buds appeared on callus 
treated with appropriate combinations of IAA, kinetin, and 
tyrosine in conjunction with favorable levels of inorganic 
nitrogen and phosphorus. 

A synthetic mixture of 18 L-amino acids patterned 
after casein hydrolysate stimulated bud formation ina 
concentration of 3 g/l, and particularly so when phenyl- 
alanine was omitted. Omission of tyrosine resulted in 
complete loss of activity from the mixture at the 3 g/1 
level, but at the 1 g/l level the omission of either tyrosine, 
phenylalanine, or both enhanced its activity. An interac- 
tion of tyrosine with phenylalanine also was demonstrated 
when various combinations of the two were tested. Rela- 
tively low levels of tyrosine repressed the bud-promoting 
effect of phenylalanine, but higher levels elicited more 
bud formation than phenylalanine alone. 

p-Hydroxyphenylpyruvic acid enhanced bud formation 
in a concentration as low as 5 mg/1, but this, its optimal 
concentration, was less effective than the optimal concen- 
tration of tyrosine (150 mg/l). Three other phenylpro- 
panoid compounds, phenylpyruvic acid, t-cinnamic acid, 
and caffeic acid, were not active under the conditions of 
these experiments. 

Microfilm $3.70; Xerox $13.05. 287 pages. 
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WHICH PROMOTE GROWTH OF 
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An attempt was made to isolate or identify constituents 
in Bacto-Yeast Extract which might be responsible for 
promoting growth of Nicotiana tabacum Wisconsin #38 
tissue cultures. First transfer callus pieces cut from 








cultured segments of peeled tobacco stem were grown on 
modified White’s medium supplemented with 2.0 mg/1 
indole-3-acetic acid and 0.2 mg/1 kinetin. 

The optimum concentration of yeast extract for growth 
promotion was about 1 g/l. Yeast extract hydrolyzed with 
6 N HCl and purified with Norite A charcoal was about 
twice as active, probably because inhibitory materials 
had been removed. 

Yeast extract constituents active in the bioassay were 
held by both Dowex-50 cation-exchange resin in the 
hydrogen-ion form and Dowex-1 anion-exchange resin in 
the acetate and formate forms. Active materials were 
eluted with 3 N HCl from Dowex-50, with 0.1 N formic 
acid from Dowex-1-formate, and with 0.5 N acetic acid 
from Dowex-l-acetate. Fractions obtained by stepwise 
elution with increasing concentrations of acid were inac- 
tive when added singly to the bioassay medium, but when 
added together they were more active than was the crude 
yeast extract. Active materials were not held by Dowex-1 
in the chloride form or by Amberlite IRC-50. 

A mixture of L-amino acids and vitamins made up 
according to analysis of Bacto-Yeast Extract promoted 
growth of the tissues typically to about twice the fresh 
weights of control tissues and about half the fresh weight 
of tissue grown on yeast extract. The promotion by the 
synthetic mixture could be duplicated with a combination 
of aspartic and glutamic acids. 

A valine-isoleucine antagonism in the presence of 
aspartic and glutamic acids was demonstrated for tobacco 
tissue cultures. In concentrations occurring in 1.0 g/1 
yeast extract, valine inhibited tissue growth and isoleucine 
counteracted the inhibition. Isoleucine severely inhibited 
growth only in higher concentrations, and this inhibition 
was counteracted by valine. In the absence of aspartic 
and glutamic acids a combination of valine and isoleucine 
was inhibitory to tissue growth. 

Fresh and dry weights of the tissues were increased 
by high osmotic concentrations of NaCl or NH4Cl. How- 
ever, these concentrations were higher than those obtained 
in neutralization of fractions which had been taken to near 
dryness in vacuo with a rotating evaporator. 

A material which promotes growth of tobacco tissues 
in the presence of aspartic and glutamic acids was purified 
in two steps of chromatography on Eaton-Dikeman #320 
paper so that it was active in concentrations of 60 mg/1. 
Although the active materials in yeast extract behave as 
both cations and anions on ion-exchange resins and, thus, 
might be amino acids, none of the amino acids tested 
which had common RF’s with the active materials in paper 
chro:: .tograms was active in the bioassay in the presence 
of aspa: tic and glutamic acids. 

Microfilm $2.50; Xerox $4.20. 76 pages. 
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STUDIES OF A CELL DIVISION 
FACTOR FROM PEAS 


(L. C. Card No. Mic 60-2442) 


John Arnold Zwar, Ph.D. 
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1. An attempt was made to detect kinins in plant tis- 
sues and to isolate them in pure form. Growth of explants 
of tobacco callus originally obtained from stems of Nico- 
tiana tabacum var. Wis. No. 38 was used as the assay. 
Cultures with serial concentrations of kinetin served as 
controls. 

2. Kinin activity was detected in an aqueous solution 
of an enzymatic digest of soy-bean meal, and in detoxified 
water extracts of tobacco leaves, dried roots and pea 
seedlings. Purification of the pea seedling extract was 
attempted. 

3. Basic lead acetate precipitated the active material 
in the crude extract. The active material was stable in 
acid and base but was apparently organic in nature as the 
ash of an active basic lead acetate precipitate fraction 
was inactive. Much of the active material could be ex- 
tracted from the basic lead acetate precipitate with hot 
water. The fraction so obtained, and also the basic lead 
acetate precipitate fraction were used as starting materials 
for further fractionations. 

Mercuric acetate was also an effective precipitant of 
the active material. 

4. Some of the active material of the basic lead ace- 
tate precipitate fraction was adsorbed by Dowex-50-H", 
from which it could be eluted with 1.5N NH,OH and with 
4N but not 2N HCl. Some activity was also found in the 
effluent. Elution with 4N HCl after washing with 2N HCl 
gave a fraction active in 50 S.W.E. in which 0.026 g dry 
weight per 200 ml of medium were added. This repre- 
sented a 9.0 fold purification over the basic lead acetate 
precipitate fraction, and a 370 fold enrichment of the active 








factor in the dry seed. Attempts to fractionate the active 
material of the basic lead acetate fraction on Amberlite- 
50-H*, Dowex-1-formate, Dowex-1-chloride and Amberlite 
IR-45-formate were unsuccessful. The active material of 
the water extract of the basic lead acetate precipitate 
fraction was not adsorbed by Dowex-50-H”*. 

5. Tests of the solubility of the active material of a 
lyophilized basic lead acetate precipitate fraction indicated 
some solubility in acetone and less in absolute methanol, 
absolute ethanol and butanol. However in no case was 
active material of the basic lead acetate precipitate frac- 
tion completely extracted into the organic solvent. 

6. A portion of the active material of the basic lead 
acetate precipitate fraction was adsorbed by “Norite,” 
which was then eluted successively with ethanol, ethanol- 
ammonia and pyridine. Slight activity was present in the 
ethanol eluate, little in the ethanol-ammonia, but the pyri- 
dine eluate was active in 50, 100 and 200 S.W.E. In 100 
S.W.E., 0.006 g of dry matter were added per 200 ml of 
medium. This represented a 32 fold purification over the 
basic lead acetate precipitate fraction, and a 1660 fold en- 
richment of the active material in the dry seed. Percepti- 
ble activity was obtained in 50 S.W.E., in which concentra- 
tion 15 mg of dry weight per liter of medium, were added. 
The water extract of the basic lead acetate precipitate 
fraction was also successfully fractionated by this method. 

7. Like kinetin, the active material of the basic lead 
acetate precipitate fraction required the presence of IAA 
for the expression of its activity. 

8. The already detectable activities of fractions ob- 
tained by elution of Dowex-50-H* and of “Norite” on which 
the active material of the basic lead acetate precipitate 
fraction had been absorbed, were greatly enhanced by the 
addition of myo-inositol, scyllo-inositol and sorbitol. The 
same carbohydrates did not enhance the activity of kinetin. 
Unlike kinetin, the active material of the basic lead ace- 
tate precipitate fraction was insoluble in diethyl ether at 
alkaline pH and was not precipitated by silver nitrate 
at acid pH. Microfilm $2.50; Xerox $5.00. 97 pages. 
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THE KLASON LIGNIN DETERMINATION AS 
APPLIED TO ASPENWOOD WITH SPECIAL 
REFERENCE TO ACID-SOLUBLE LIGNIN 


(L. C. Card No. Mic 60-2317) 
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affiliated with Lawrence College, 1960 


Chairman: Irwin A. Pearl 


The present investigation attempts to resolve the un- 
certainty regarding the status of the Klason lignin deter- 
mination as applied to aspenwood (Populus tremuloides). 

Extractive-free aspenwood was milled in a vibratory 
ball mill for 25 hr. at -78°C. The milled wood was ex- 
tracted with aqueous dioxane, and the lignin isolated from 
the extract in accordance with BjOrkman’s (1) “standard 
procedure” was designated MWL-A. It was obtained ina 
yield of 13.0% based on the Klason lignin, and contained 
approximately 91% lignin and 9% carbohydrate. 

A chromatographic examination of the Klason filtrate 
revealed about 2 mg. of p-hydroxybenzoic acid and lesser 
amounts of syringic and vanillic acids for each gram of 
extractive-free aspenwood, Apparently these acids are 
cleaved from the lignin during the Klason lignin determina- 
tion. The Klason lignin itself contains about 2% combined 
p-hydroxybenzoic acid, and p-hydroxybenzoic acid is a 
significant part of both the acid-soluble lignin and the 
Klason lignin. 

Spectrophotometric studies showed that the far ultra- 
violet may be used to determine acid-soluble lignin in the 
aspenwood Klason filtrate with very little (ca. 1%) inter- 
ference from the carbohydrate hydrolysis products. 
Although there was some variation in the position of the 
lignin absorption maximum (208-209 my) over the usable 
concentration range, the Beer’s law relationship was valid 
at 208 mu. 

The Klason filtrate was extracted with ether. The acid- 
soluble lignin which was not removed (ca, 80%) has an 
ultraviolet absorption curve which is steep, sharp, and 
distinct, and remarkably similar to the absorption curves 
of MWL-A and of an aspen lignosulfonate. This indicates 
that the acid-soluble lignin was not severely altered during 
the Klason lignin determination, and apparently MWL-A 
can be considered a satisfactory ultraviolet reference 
standard for most of the acid-soluble lignin in the aspen- 
wood Klason filtrate. 

MWL-A gave aimost as much acid-soluble lignin as the 
protolignin when subjected to the Klason lignin determina- 
tion, but the rather drastic flattening of the ultraviolet 
absorption curve of the Klason filtrate suggests that the 
acid-soluble lignin from MWL-A was altered to a greater 
extent than the acid-soluble lignin from the wood. This 
may only reflect an enhanced condensability of the acid- 








soluble lignin from MWL-A due to benzyl alcohol groups 
which are formed as a result of the cleavage of lignin- 
carbohydrate bonds in the vibratory ball mill. Thus it 
seems possible that bonds between lignin and carbohydrate 
may provide some protection against the condensation of 
acid-soluble lignin during the Klason lignin determination. 

MWL-A was used as a standard in calculating the acid- 
soluble lignin from ultraviolet absorption measurements at 
208 mu, and the calculation indicated the formation of 29 
mg. of acid-soluble lignin from each gram of wood. Inas- 
much as the Klason lignin represented 18.1% of the wood, 
the total lignin content was estimated as 21.0% of the wood. 
It appears that approximately 15% of the lignin was solu- 
bilized during the Klason lignin determination. 
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Casein clotting by rennin action was studied in an at- 
tempt to draw definite conclusions concerning the mech- 
anism of the overall process. Most of these studies have 
utilized crystalline rennin and citrate-buffered sodium 
caseinate solution at pH 5.20 which forms a clot even in 
the absence of calcium ion. This clot is physically similar 
to the calcium paracaseinate clot, and in each experiment 
the clotting behavior of the calcium-free substrate was 
compared with that of phosphate-buffered calcium caseinate 
solution. 

Since many workers have mentioned that ageing in- 
creases the clotting rate of casein solutions, this effect 
was studied to determine whether the increase was due to 
uncatalyzed hydrolysis of rennin-susceptible bonds. This 
appears to be the case. The effect of heating a casein 
stock solution to 90° for ten minutes, as recommended by 
Nitschmann and Varin (1), was also studied with respect to 
ageing and clotting behavior. The clotting rate was essen- 
tially unaffected, though rate of uncatalyzed N.P.N. liber- 
ation was decreased. There was also an indication that 
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heating might have changed the temperature dependence of 
the clotting reaction. 

The change in the electrophoretic pattern of casein by 
rennin, as noted by Nitschmann and Lehmann (2), has been 
related directly and solely to the primary enzymatic reac- 


tion, independent of subsequent steps in the clotting process. 


Changes in the sedimentation patterns were less apparent, 
but it was not possible to make this study as complete. 

Plots of clotting rate versus the inverse of absolute 
temperature indicated that there are at least two separate 
reactions in the clotting process, and that one of them has 
a very high activation energy; therefore an extremely high 
temperature dependence. This was previously noted by 
Berridge (3), and was attributed by him to a thermal de- 
naturation of the rennin-altered casein. Since the calcium- 
free and calcium caseinate substrates gave similar curves, 
there is a great probability that the temperature-sensitive 
step is an intermediate reaction, between the primary re- 
action and clot formation. Furthermore, results of studies 
relating enzyme concentration to clotting rate at various 
temperatures suggest that there are two separate mechan- 
isms for destabilizing the rennin-altered casein, thermal 
and enzymatic, and that the former might be reversible. 

The clotting behavior of the citrate-buffered substrate 
is very pH sensitive. If the solution is pH 5.45 instead of 
pH 5.20, a much higher enzyme concentration is required 
to obtain a clot, and the high temperature coefficient is no 
longer observed at low temperatures. 

Turbidity and viscosity changes upon rennin action on 
both citrate-buffered and calcium caseinate substrates 
were studied, in the absence and presence of urea. The 
results of these experiments suggest that the actual clot- 
ting step might be a polymerization involving hydrogen- 
bond crosslinking. 

That clotting in the calcium-free medium was not a 
specific effect of the citrate ion, was demonstrated by also 
preparing sodium caseinate solutions in malate, acetate 
and phthalate buffers. All solutions below pH 5.4 behaved 
essentially the same upon rennin treatment. 

Optical rotation studies failed to establish a denatura- 
tion reaction; evidence was found that the specific rotation 
of paracasein might be different from that of casein, thus 
explaining the absence of a change during the reaction. 
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THE IN VIVO AND IN VITRO EFFECT OF 
INSECTICIDES AND OTHER TOXIC MATERIALS 
ON THE SUCCINIC DEHYDROGENASE OF THE 

ADULT MALE AMERICAN ROACH 


(L. C. Card No. Mic 60-1427) 


Robert Francis Brown, Ph.D. 
Rutgers University, 1960 


The relative activity of succinic dehydrogenase of the 
coxal muscle tissue of the adult male American roach 
using sodium succinate as a substrate was determined 
spectrophotometrically by measuring the rate of reduction 
of potassium ferricyanide at 400 mu. The inhibitory ef- 
fects, both in vivo and in vitro, were determined for the 
following materials: dieldrin, aldrin, toxaphene, lindane, 
chlordane, DDT, parathion, TEPP, pyrethrins, rotenone, 
nicotine, sodium arsenite, sodium arsenate, sodium fluo- 
ride, cupric chloride, zinc chloride, Zineb, Ferbam, Man- 
zate, and Nabam. 

The following compounds had no inhibitory effect on 
succinic dehydrogenase: dieldrin, aldrin, toxaphene, 
lindane, chlordane, DDT, parathion, Zineb, and sodium 
arsenate. 

Cupric chloride, zinc chloride, and Nabam exhibited 
inhibitory properties both in vivo and in vitro. 

TEPP, pyrethrins, nicotine, Ferbam, Manzate, sodium 
arsenite, and sodium fluoride were inhibitory in vitro only. 
It is considered improbable that the site of toxic action of 
these materials, with the exception of Ferbam and Manzate, 
is succinic dehydrogenase. Ferbam and Manzate were not 
tested in vivo because of the difficulties in obtaining an 
injectionable mixture. Due to the structural similarity to 
Nabam and the inhibitory effect in vitro, it is presumed 
that Ferbam and Manzate inhibit in vivo also if it were 
possible to test these two materials accurately. 

Rotenone demonstrated inhibition in vivo only. It is 
possible that some alteration of the rotenone molecule oc- 
curred in vivo and that toxic by-products are responsible 
for the inhibition. 

Microfilm $2.50; Xerox $5.20. 102 pages. 








A NEW OPTICALLY ACTIVE INOSAMINE 
AND A SUBSTITUTED PINITOL GLUCOSIDE 


(L. C. Card No. Mic 60-2420) 


Kathryn Anne Caldwell, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Laurens Anderson 


The work reported in this thesis is part of an overall 
program dealing with the chemistry of inosamines (amino- 
deoxyinositols) and their glycosides. Previous attempts to 
synthesize inosamine O-glycosides had not been successful, 
and it was felt that an inosamine with an unusually reac- 
tive hydroxyl group would be needed for further work. 

D-epi-Inosamine-2 (V) was chosen for investigation 
because it has an equatorial hydroxyl situated between two 
axial substituents. Models suggest that such a hydroxyl 
should have maximal accessibility to attacking reagents. 
The synthesis of DL-epi-inosamine-2 has been reported, 
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but an optically active isomer was necessary if a single 
diastereoisomer was to be formed in the glycosidation 
reaction. D-epi-Inosamine-2 was successfully synthe- 
sized by the following reaction sequence: myo-inositol 


(1) ——> (1) DL-epi-inosose-2 (the DL variety of I) ——~ @) 
epi-inositol (I) ———> (3) D-epi-inosose-2 (I) mm D-epi- 
inosose-2 phenylhydrazone (IV) ———> 6) D-epi-inosamine-2 (V). 
Reactions 1 through 4 were carried out as reported in 
the literature, with minor modifications. D-epi-Inosose-2 
phenylhydrazone was hydrogenated at low pressure over plati- 
num oxide catalyst in glacial acetic acid, and the resulting 
mixture of cyclohexylamine and D-epi-inosamine-2 ace- 
tates was freed of acetate ion by treatment with an ion- 
exchange resin. Cyclohexylamine was then removed by 
evaporation or, less efficiently, by extraction of N-acetyl- 
cyclohexylamine after acetylation of the amine mixture. 
Since D-epi-inosamine-2, like other inosamines, de- 
composes without showing a definite melting point, the N- 
acetyl derivative was used for purification and character - 
ization. On paper chromatography in phenol-water (8:2), 
the N-acetate showed a single spot, with the same mobility 
as N-acetyl-DL-epi-inosamine-2. There was no evidence 
of contamination by the trans epimer, N-acetyl-L-myo- 
inosamine-4, or by epi-inositol, both of which have dis- 
tinctive R¢’s in this system. The hexaacetate [m.p. 157°, 
189°, [a@]# = -14.5° (c, 2 in CHCls)], hydrochloride [m.p. 
224 297°. [a2 = -12.6° (c, 2 in H20)], and free amine 
[m.p. 200- 203° tec. : [oJ5’ = -5,7° (c, 2 in H2O)] were sub- 
sequently prepared from't pure samples of N- -acetyl-D-epi- 
inosamine-2 [m.p. 229-230°; [a]%? = -26.6° (c, 2 in H.0)]. 
N-Carbobenzoxy-DL-epi-inosamine-2 (m.p. 189- 191°) 
was also prepared and treated with sodium methoxide. 
A small amount of cyclic carbamate was formed, as shown 
by paper chromatography, but it was not isolated. Efforts 
to prepare acetone derivatives of N-acetyl- -DL- -epi-inos - 
amine-2 were unsuccessful. When : attempts we were made to 
couple free N-acetyl-DL-epi-inosamine- 2 with acetobrom - 
glucose under the conditions used for diacetonepinitol (see 
below), no glucoside resulted. 
1,2:3,4-Di-O-isopropylidene-D-pinitol (diacetonepinitol; 
VI) is not an inosamine, but it is a representative cyclitol 
derivative which is readily available by a single step pro- 
cedure and has only one free hydroxyl. Conditions were 
worked out whereby diacetonepinitoi was coupled with 
2,3,4,6-tetra-O-acetyl-a -D-glucopyranosyl bromide 





(acetobromglucose) in a Koenigs-Knorr reaction to give 
the first synthetic cyclitol glycoside in a yield of 51%. 
From the known chemistry of the reactants, the compound 
prepared must be 6-O-(2,3,4,6-tetra-O- -acetyl-f- -D-gluco- 
pyranosy]l)-1,2:3,4-di- ~O-isopropylidene- -5- -O-methyl- -D- 
inositol diacetonepinitol glucoside tetraacetate, VIO; “mm. p. 
167-168°, [aly = 


-0.67° (c, 5 in CHCls)] . 
Microfilm $2.50; Xerox $3.60. 64 pages. 


EFFECT OF THE ANTIBIOTIC, CYCLOHEXIMIDE, 
ON THE METABOLISM AND GROWTH OF 
SACCHAROMYCES PASTORIANUS. 


(L. C. Card No. Mic 60-2268) 


Bradner Wood Coursen, Ph.D. 
University of Maryland, 1959 





Supervisor: Dr. Hugh D. Sisler 

Studies were made of the toxicity of cycloheximide and 
certain of its derivatives to Saccharomyces pastorianus 
Hansen. The ED 50 values for cycloheximide, its semi- 
carbazone derivative and its oxime derivatives are 0.018, 
0.37, and 12.0 ppm, respectively. Slopes of the dosage- 
response curves are similar suggesting a similar mode of 
action for the 3 compounds. Chromatographic studies 
showed that the semicarbazone produces 2 toxic spots. 
The minor spot has the same Rf value as the toxic spot for 
cycloheximide. The oxime produced a single toxic spot 
located at the same position as that for cycloheximide. It 
is conceivable that the derivatives impart their toxicity by 
a conversion to cycloheximide through chemical equilib- 
rium or through some metabolic action. 

Glutarimide and 2-hydroxymethylcyclohexanone, a 
compound somewhat similar to the hydroxyethyl cyclic 
ketone portion of cycloheximide, were tested for toxicity 
to S. pastorianus. Both compounds were relatively innoc- 
uous. Cycloheximide has a greater effect at neutral to 
slightly basic pH levels than at lower pH levels. Yeast 
cells washed free of the antibiotic after 6 hours incubation 
with concentrations as high as 100 ppm resume growth 
indicating that irreversible damage to the cells is not ac- 
complished during this period of treatment. 

In auxanographic and liquid culture tests involving 160 
organic chemicals, only methylated ring ketones and vita- 
min A alcohol or acetate showed appreciable antagonistic 
activity to the toxicity of the antibiotic. An absorption 
spectrum of an aqueous extract of vitamin A alcohol indi- 
cated the presence of a substance with an absorption maxi- 
mum at 280 millimicrons. There is some evidence that 
this substance may be a saturated ring ketone. 

Yeast cells exposed to 3.16 ppm of cycloheximide and 
incubated for 30 minutes with uniformly labeled “C glu- 
cose, remove about 10 per cent less radioactivity from the 
medium than untreated cells. Measurements of radioac- 
tivity in the compounds extracted from cells with 80 per 
cent ethanol showed the presence of appreciable activity 
in the glutamine from untreated cells, but no measurable 
activity in this compound from treated cells. Activity in 
glutamic acid from treated cells was reduced while ac- 
tivity in alanine and aspartic acid was increased when 
compared with the activity in these compounds from 
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untreated cells. There were other differences also espe- 
cially in the levels of activity in organic phosphorus com- 
pounds but in many cases, the activity in compounds from 
treated cells was very similar to that in the corresponding 
compounds from untreated cells. Thus, cells of S. pastori- 
anus synthesize many compounds in the presence of toxic 
doses of cycloheximide, but the synthesis of glutamine 
appears to be blocked. It is possible that the antibiotic 
may interfere with the metals involved in the enzymatic 
reaction leading to the synthesis of glutamic acid and glut- 
amine or it may act as an inhibitory analog in the synthesis 
of these or similar compounds. Cleavage of the glutar- 
imide portion of the antibiotic between a carbonyi group 
and the imide nitrogen would yield a compound structurally 
similar to glutamine and related compounds. The apparent 
interference in the formation of a CO-NH bond in the syn- 
thesis of glutamine suggests also that peptide bond forma- 
tion in protein synthesis may be similarly affected. 

A block of glutamine synthesis by cycloheximide may 
be sufficient to account for the toxicity of the antibiotic, 
but the failure of exogenous sources of glutamine to re- 
verse the toxicity indicates that other reactions in cellular 
metabolism may be as sensitive to cycloheximide as the 
synthesis of glutamine. 

Microfilm $2.50; Xerox $3.60. 63 pages. 


THE BIOSYNTHESIS OF ETHIONINE FROM 
RADIOACTIVE SULFATE BY MICROORGANISMS 


(L. C. Card No. Mic 60-2154) 


James F, Fisher, Ph.D. 
The Pennsylvania State University, 1960 


Escherichia coli B was grown in a medium containing 
s*°O;. Paper chromatography, of both the cultural medium 
and cell extracts, followed by photoradiography showed 
two prominent radioactive areas. 

The purpose of this thesis was the structural identifi- 
cation of the compounds responsible for these areas. To 
this end, chromatography and radiochemical techniques 
were combined with classical techniques of organic chem- 
istry. 

The two radioactive compounds investigated were iden- 
tified as ethionine and ethionine sulfone. This is the first 
report of the natural occurrence of ethionine. Ethionine 
sulfone was an artifact formed by oxidation of ethionine. 
Ethionine was found in both culture media and cells of 
Escherichia coli B, Bacillus megaterium, Pseudomonas 
aeruginosa and Aerobacter aerogenes. Ethionine was not 
detected in either Scenedesmus, Saccharomyces cerevisiae 
or bovine lymphosarcoma cells. 

The biosynthesis of ethionine was demonstrated in E. 
coli starting with either sulfate ion or methionine. 
~ Ethionine had appeared in E. coli within 1 minute after 
exposure to S*°O, in both the cells and the medium. 

Theoretical considerations are discussed. 

Microfilm $2.50; Xerox $3.00. 46 pages. 























FATTY ACID OXIDATION IN RAT LIVER 
MITOCHONDRIA DURING FASTING KETOSIS 


(L. C. Card No. Mic 60-2200) 


Martin Joseph Fletcher, Ph.D. 
Purdue University, 1960 


Major Professor: Horace D. Jackson 


Previous in vitro studies concerned with ketosis and 
fatty acid oxidation have been carried out using perfusion, 
tissue slice and tissue homogenate techniques. These 
studies have indicated that during ketosis there is an in- 
creased amount of ketone bodies formed from the even- 
carbon fatty acid substrates under investigation. Since the 
enzymes involved in fatty acid oxidation are found exclu- 
sively in the mitochondria of the cell, it appeared valuable 
to investigate the oxidation of a fatty acid by the liver 
mitochondria of ketotic rats. 

Data presented here indicate that the mitochondria of 
fasted-ketotic rats oxidized octanoate at a much slower 
rate than did mitochondria of normal rats. It was shown 
that a water soluble, heat-stable compound obtained from 
the liver of normal rats can greatly stimulate the oxidation 
of octanoate in fasted-ketotic rat liver mitochondria. 
Fractionation of normal rat liver by solvent and ion ex- 
change techniques, and identification of the stimulatory 
substance by paper chromatography indicated that glutamic 
acid was responsible for the stimulation. 

When giutamic acid was used to supplement the fasted- 
ketotic rat liver mitochondria, stimulation of oxygen uptake, 
fatty acid oxidation and acetoacetate formation was noted. 
No other amino acid tested gave the response of L-glutamic 
acid. It is suggested that the L-glutamic acid acts as a 
sparker for fatty acid oxidation. 

Acids of the citric acid cycle and pyruvic acid, when 
used to supplement liver mitochondria of the fasted-ketotic 
rat, greatly increased the oxidation of octanoate. It was 
again concluded that the action was that of a sparking or 
priming agent. 

No apparent decrease in the levels of glutamic acid was 
noted when liver mitochondria from both normal and fasted- 
ketotic rats were examined. 

Microfilm $2.50; Xerox $3.00. 60 pages. 


CITRIC ACID CYCLE PATTERNS 
IN CERTAIN THYROID STATES 


(L. C. Card No. Mic 60-2323) 


Edwin Charles Gangloff, Ph.D. 
Wayne State University, 1955 


Adviser: J. M. Orten 


The levels of the acids of the Citric Acid Cycle in ace- 
tone extracts of liver and muscle obtained from male 
albino rats of the Sprague-Dawley strain have been inves- 
tigated. The acids were separated by silica gel chroma- 
tography by the method of Frohman, et al. (J. Biol. Chem., 
193, 277 (1951)), and were measured fluorometrically by 
their reaction with resorcinol in the presence of sulfuric 
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acid (Frohman, C. E., and Orten, J. M., J. Biol. Chem., 
205, 717 (1953)). 

Five animal groups were studied and tissue pools were 
prepared after the thyroid status of each animal had been 
established by two or more of the following criteria: pro- 
tein-bound serum iodine determination (Connor, et al., 
Surgery, 25, 510 (1949)), gross size of thyroid gland at the 
time of sacrifice, evaluation of histological sections of 
thyroid gland, animal weight records, and basal metabolism 
studies. The animal groups prepared for study were 
(1) surgically thyroidectomized, (2) commercially hypo- 
physectomized, (3) antithyroid drug treated: “Tapazole” 
(Lilly, 1-methyl-2-mercaptoimidazole” injected subcuta- 
neously daily for six weeks (adult rats), (4) desiccated 
thyroid-fed with a special Parke Davis research prepara- 
tion incorporated in a basal purified low iodide diet at a 
level of 0.05-0.1 per cent by weight, (5) antithyroid drug 
treated: “Tapazole” injected subcutaneously daily into 
male weanling rats for nine weeks; then five minutes before 
sacrifice, 25 milligrams of l1-sodium malate were injected 
intracardially. Suitable adult and weanling rat control 
groups were maintained on the purified diet. 

The data obtained indicate that there is a slight overall 
decrease in the organic acids in the livers of hypophysecto- 
mized, surgically thyroidectomized and “Tapazole” - 
induced hypothyroid animals as compared to those in the 
control group. The levels in muscle mirrored those in 
liver with the exception of a high increment in succinate 
and malate. It was concluded, however, that there is no 
failure in the normal functioning of the Citric Acid Cycle 
in hypothyroid animals. 

The levels of all the organic acids in liver and muscle 
of the desiccated thyroid-fed animals showed a marked 
decrease. It was suggested that this may represent or- 
ganic acids leaving the Citric Acid Cycle at the pyruvate, 
oxalacetate and a-ketoglutarate levels to form amino acids, 
but it was pointed out that the relation of the Cycle to 
amino acid metabolism in desiccated thyroid-fed animals 
requires additional investigation. 

An increased amount of an “X” acid which was tenta- 
tively identified as oxalacetic acid was found in the chro- 
matograms of all of the hypothyroid animals studied. This 
was equilibrated at a control level after intracardial injec- 
tion of sodium malate in the “Tapazole”-induced hypothy- 
roid weanling rats. The level of this acid in the desiccated 
thyroid-fed animals was only one-third to one-half that 
found in the control group. It was suggested that this con- 
stitutes a significant alteration in the Citric Acid Cycle 
pattern of hypothyroid and hyperthyroid male albino rats, 
and that the positive identification and metabolic role of 
this acid merits further careful study. 
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STUDIES ON MECHANISMS OF NORMAL 
RAT PROTEINURIA 


(L. C. Card No. Mic 60-2426) 


Ralph Wilbur Frederick Hardy, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor C. A. Baumann 


The normal rat excretes relatively large amounts of 
urinary protein and the quantity excreted is subject to 
dietary manipulation: dietary proteins, urea, or a mixture 
of the amino acids increase protein excretion in proportion 
to nitrogen intake whereas DL-serine causes excessive 
increases. The present studies concern factors which 
alter protein excretion with emphasis upon the characiter- 
istics of the protein fractions found in “normal” and “al- 
tered” proteinurias. The effects of individual amino acids, 
denaturing agents, and anti-denaturing agents were deter- 
mined and measurements made of the electrophoretic 
and/or chromatographic distribution of the proteins ex- 
creted., 

When large amounts of single amino acids were fed, 
protein excretion was usually increased in proportion to 
the increases in urea excretion. Glycine and DL-serine 
were notable exceptions, glycine suppressed protein ex- 
cretion while DL-serine elevated it. Strong denaturing 
agents elevated protein excretion while some anti-dena- 
turing agents suppressed it. The crude protein fraction 
from normal urine contained RNA and DNA and the mucoid 
fraction accounted for one-third of the protein N. A num- 
ber of differences were seen between the normal urinary 
proteins and the plasma proteins, These included electro- 
phoretic and chromatographic distribution, the ratio of 
mucoid to non-mucoid N and hexose, the chromatographic 
distribution of protein-bound hexose, the ratio of nucleic 
acid to protein, and the reactivity with biuret agent. After 
the administration of DL-serine urinary proteins were 
similar to plasma in these characteristics but retained, in 
diluted amounts, the characteristics of the normal urinary 
proteins. 

The differences observed between the normal urinary 
and plasma proteins indicated that the corresponding 
fractions from blood and urine do not necessarily consist 
of the same specific proteins, i.e., there is selectivity in 
the passage of plasma proteins into urine. The greater 
Similarity between plasma proteins and the various frac- 
tions in the urine of rats treated with serine suggests that 
some of the selectivity occurs when proteins are reab- 
sorbed in the convoluted tubules. Serine is thought to in- 
hibit this process. It is suggested that the ability of urea 
to increase protein excretion is related to its ability to 
alter protein structure and that this altered protein is less 
effectively reabsorbed than normal protein. The high pro- 
portion of protein N in normal urine which is present as 
mucoid and the presence of both RNA and DNA suggest 
cellular contamination as a contributing factor to protein 
excretion. Microfilm $2.50; Xerox $6.60. 140 pages. 
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BIOSYNTHESIS OF POLYNUCLEOTIDE 
CYTOSINE BY MAMMALIAN 
TISSUES IN VITRO 


(L. C. Card No. Mic 60-2394) 


Harold Oscar Kammen, Ph.D. 
Stanford University, 1960 


The enzymatic pathways for the biosynthesis of polynu- 
cleotide cytosine have been investigated with tissue sus- 
pensions, homogenates and soluble enzymes of mammalian 
origin. The metabolism of C-labeled pyrimidine pre- 
cursors was followed by chromatographic separation and 
isolation of metabolic products. Rapid ion-exchange pro- 
cedures were developed for the separation of pyrimidine 
bases, ribonucleosides and ribonucleotides. 

Tissue suspensions of the Novikoff hepatoma, incubated 
in a supplemented Krebs-Ringer bicarbonate medium, 
utilized cytidine more effectively than orotic acid or uridine 
for the synthesis of polynucleotide pyrimidines. The utili- 
zation of these precursors depended upon their concentra- 
tions and permeabilities, the extent of their conversions to 
5'-nucleotides and the endogenous tissue contents of pyr- 
imidine metabolites. The limited uptake of orotic acid re- 
stricted its utilization; the utilization of uridine was 
restricted by its extensive degradation. 

The formation of cytosine compounds from C™-orotic 
acid was stimulated 2.5-fold by the addition of glutamine; 
other amino donors were less effective. The addition of 
unlabeled uridine tripled the formation of cytosine com- 
pounds. The effects of glutamine and uridine were inde- 
pendent; in combination, they increased the formation by a 
factor of 6. The addition of unlabeled cytidine inhibited 
the synthesis of cytosine compounds by 70%. 

In the absence of glutamine, the synthesis of cytosine 
compounds from C”*-orotic acid was strongly inhibited by 
0.09 mM diazo-oxo-norleucine; higher concentrations of 
this glutamine antagonist were required for inhibition when 
glutamine was present. Azaserine was also inhibitory, but 
to a lesser degree. Diazo-oxo-norleucine had no specific 
effects on the conversion of orotic acid to uracil deriva- 
tives, or on the formation of pyrimidine compounds from 
C*-cytidine. These results indicated that glutamine and 
glutamine antagonists exerted their effects upon an amina- 
tion reaction involved in the synthesis of cytidine nucleo- 
tides, probably the amination of a uridine nucleotide. An 
animation of uridine to cytidine was not of quantitative 
significance in this tissue. 

Homogenates of the Novikoff hepatoma and other mam- 
malian tissues, supplemented with an energy source and 
amino donors, showed only small conversions (2%) of 
uridine or uridine-5'-phosphate to cytosine compounds, 
These low conversions did not appear to reproduce the 
potential of intact tissues to form cytosine compounds, and 
probably resulted from the predominance of degradative 
reactions. 

The above studies suggested that the formation of 
uridine nucleotides and RNA uracil from cytosine com- 
pounds involved the deamination of cytidine to uridine, 
followed by phosphorylation of uridine to uridine-5'-phos- 
phate. The degradation of cytidine occurred primarily 
via its conversion to uridine, rather than to cytosine. 

A soluble enzyme system, obtained from the Novikoff 
hepatoma and rat liver, converted c™*-orotic acid or C*- 
uridine-5'-phosphate to cytidine nucleotides. The synthesis 





of cytidine nucleotides from orotic acid required the initial 
formation of uridine nucleotides; no evidence was found 
for a direct amination of orotic acid. 

The conversion of uridine-5'-phosphate to cytidine nu- 
cleotides required glutamine, ATP and Mg**, and was 
stimulated by the addition of guanosine nucleotides. This 
conversion did not occur at the monophosphate level, but 
required active phosphorylation. It was unclear whether 
ATP was specifically required for the amination step. The 
formation of cytidine nucleotides was strongly inhibited by 
diazo-oxo-norleucine; the inhibitions were partially re- 
versed by glutamine, but not by ammonia, glutamate, as- 
partate, or asparagine. The amination of uridine nucleo- 
tides was also strongly suppressed by the addition of 
cytidine nucleotides. Guanosine nucleotides stimulated the 
amination of uridine nucleotides in untreated enzyme ex- 
tracts, and restored the activity lost by dialysis, or by 
Dowex-1-treatment, of the extracts. These effects were 
obtained with low concentrations of guanosine nucleotides 
and indicate their possible role as cofactors in the amina- 
tion step. Microfilm $2.50; Xerox $7.60. 164 pages. 


SOME EFFECTS OF DIRECT STEAM 
HEATING AND VACUUM TREATMENTS 
ON THE CHEMICAL COMPOSITION OF MILK 
WITH ESPECIAL REFERENCE TO SUBSTANCES 
INVOLVED IN OXIDIZED FLAVOR DEVELOPMENT 


(L. C. Card No. Mic 60-2343) 
Dick Henry Kleyn, Ph.D. 
Cornell University, 1960 


Statement of Problem. The objectives of the research 
were as follows: 





a. to study the effects of direct steam heating on the 
whey proteins, 


b, to study the effect of vacuum treatment on the dis- 
solved oxygen level of the milk and to study its re- 
lationships to ascorbic acid stability and oxidized 
flavor development, and 


. to determine if the effects of direct steam heating 
and vacuum treatment showed any interrelationship 
with regards to their ability to retard oxidized 
flavor development. 


Procedure and Methods. Milk was heated to 190°F. by 
steam infusion or 200°F. to 240°F. by steam injection; and 
vacuum treatments ranged from 9 inches mercury in one 
vacuum chamber to 20 inches mercury in a second vacuum 
chamber. The direct steam heating and vacuum equipment 
(Cherry-Burrell “Aro-Vac Flavorizer,” Model AV-A) was 
used in conjunction with a high-temperature short-time 
pasteurizing system and a homogenizer. 





Analyses were performed on milk by the following methods: 
Analysis Method 
1, Oxygen ascorbic acid oxidase 


2. Ascorbic acid dye (titration) 
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(Continued) 


Analysis Method 


. Non-ascorbic acid 
reducing substances 
. Sulfydryl 
5. Sulfydryl 
6. Nitrogen 


iodometric 


amperometric 
nitroprusside 
Kjeidahl 

Results. The experiments conducted upon milks heated by 
steam infusion led to the observations listed below. 


a. There was a decrease in the oxygen level in the 
treated milks. 


. There was a general decrease in the non-ascorbic 
acid reducing substances over a 96 hour period. 


. There was a very high retention of ascorbic acid 
over a 96 hour period. 


The experiments conducted upon milks heated by steam in- 
jection led to the observations listed below. 


a. There was a high retention of ascorbic acid over a 
two week period, 


There was a much lower oxygen level in the treated 
milks. 


. A significant amount of vitamin C was retained over 
a two week period; while oxygenated samples of the 
treated milk retained their vitamin C for only 96 
hours, after which it was slowly depleted. 


There was an appreciable amount of sulfhydryl ac- 
tivation which was slowly depleted over a two week 
period, 


There was an increase in the level of sulfhydryl ac- 
tivation after homogenization. 


. There were slower rates of ascorbic acid oxidation 
and oxidized flavor development in the treated milk 
to which copper had been added as compared to un- 
homogenized and homogenized milks to which copper 
had been added, 


. There was a lack of correlation between the nitro- 
-prusside test and cooked flavor. 


. The extent of whey protein denaturation was shown 
to be approximately the same as would be predicted 
from data reported for conventional heat treatment. 


Conclusions. It is believed that both the increased resist- 
ance towards oxidized flavor development and the increased 
stability of the ascorbic acid can be attributed, at least in 
part, to the increase in activity of sulfhydryl groups and 
the lowered oxygen level of the milk. 

Homogenization of milk after subjection to direct steam 
heating and vacuum treatments resulted in a large in- 
crease in the activity of sulfhydryl groups. It is conceiv- 
able that direct steam heating alters the protein associated 
with the fat globule membrane so that sulfhydryl groups 
are very easily activated upon homogenization. If this 
theory is correct, it may help to explain why homogeniza- 
tion increases the resistance of milk to oxidized flavor 
development, 








The lack of correlation between the nitroprusside 
values and cooked flavors could be interpreted as indicating 
that the amount of volatile sulfhydryls necessary to produce 
cooked flavor is less than that which is necessary to yield 
a positive nitroprusside test. 
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STUDIES OF GUINEA PIG BILE 
(L. C. Card No. Mic 59-4074) 


Stella Esther Kohn, Ph.D. 
Columbia University, 1959 


The isolation of isovaleric acid-1-C™ from the fatty 
acid fraction of both liver and adrenals of normal guinea 
pigs after administration of 22-ketocholesterol-23-C™ has 
recently been demonstrated. The results suggested that 
the steroid residue resulting from the cleavage between 
carbon 22 and carbon 23 of 22-ketocholesterol would 
logically be 38-hydroxy-5-bisnorcholenic acid, but the 
experimental evidence was not conclusive. The present 
study was undertaken in a further attempt to elucidate 
the fate of this C22 steroid fragment. Since 22-hydroxy- 
cholesterol and sargasterol (24-ethylidene-20-isocho- 
lesterol) have recently been found to occur in nature, it 
heightened the interest in the possible biological signifi - 
cance of these sterols and of such closely related com- 
pounds as 22-ketocholesterol, 20-isocholesterol, and 20- 
iso-22-ketocholesterol. With this in mind metabolic 
studies of 20-isocholesterol-23-C™ and 20-iso-22-keto- 
cholesterol-23-C™ have been carried out. During the 
course of this work it became apparent that normal guinea 
pig bile contains a variety of components, most of them 
unknown as yet. Paper partition chromatographic experi- 
ments suggested that ursodeoxycholic acid was one of the 
normal components of guinea pig bile, and a major part of 
the present study has been devoted to the definite identifi- 
cation of this compound. 

It has been shown that bile obtained 3 to 24 hours after 
administration of 22-ketocholesterol is similar to normal 
guinea pig bile with the exception that it lacks one polar 
component. This finding suggests that the sterol may act 
in some way as an inhibitor to normal sterol utilization 
analogous to dihydrocholesterol, ergosterol, and other re- 
lated substances. The results also indicate that the C22 
residue resulting from the cleavage of 22-ketocholesterol 
is rapidly eliminated from the animal organism. 

Four different radioactive bile acids were detected in 
the purified bile acid fraction after administration of 20- 
iso-22-ketocholesterol-23-C™“. Similar results were ob- 
tained in experiments with 20-isocholesterol-23-C™. 
These results show that 20-isocholesterol-23-C™ and 20- 
iso-22-ketocholesterol-23-C™ are absorbed by the animal 
organism, and that both are converted to bile acids. The 
fact that the most polar of these four bile acids, in both 
cases, is not present in either normal bile or in bile ob- 
tained after administration of 22-ketocholesterol indicates 
that metabolism to the acid occurred without prior epi- 
merisation to the normal cholesterol configuration at C-20. 

It has, furthermore, been found that normal guinea pig 
bile contains eight components in addition to chenodeoxy- 
cholic acid and 3a-hydroxy-7-ketocholanic acid, which had 
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been identified previously. On the basis of paper partition 
chromatography it appears that of the ten bile acids present 
four are trihydroxy acids, two are dihydroxy acids, and 
three are monohydroxy acids. 

In order to confirm the presence of ursodeoxycholic 
acid in normal guinea pig bile, carrier experiments were 
carried out. All bile acids were labelled in vivo by intra- 
peritoneal injection of sodium acetate-C. Carrier urso- 
deoxycholic acid, prepared from cholic acid in six succes- 
sive steps, was added to the isolated bile acid fraction, 
and ursodeoxycholic acid-C™“ was purified by repeated 
crystallization. The fact that ursodeoxycholic acid with a 
constant specific activity has been obtained from these 
experiments proves that ursodeoxycholic acid is indeed a 
normal component of guinea pig bile. 
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THE EFFECT OF MANGANESE, 
ZINC, CHOLINE AND FOLIC ACID 
DEFICIENCIES ON THE COMPOSITION 
OF EPIPHYSEAL CARTILAGE. 


(L. C. Card No. Mic 60-2341) 


Roland Melville Leach, Jr., Ph.D. 
Cornell University, 1960 


Introduction 


An investigation was conducted to ascertain the bio- 
chemical changes which take place in the epiphyseal carti- 
lage of chicks deficient in folic acid, manganese, choline 
or zinc. Although these factors have been shown to be 
necessary for proper bone formation, little information is 
available concerning their specific mode of action in the 
formation of this tissue. Since histological studies have 
shown that the epiphyseal cartilage is altered by deficien- 
cies of these factors, the cartilage was subjected toa 
comparative biochemical analysis for lipid, nucleic acid, 
mucopolysaccharide and collagen content as well as alka- 
line phosphatase activity. 





Results 


Although the results of this investigation did not reveal 
any single common biochemical lesion, all deficiencies 
resulted in significant alterations in the composition of 
epiphyseal cartilage. Folic acid deficiency resulted in 
decreases in DNA, hexuronic acid and collagen content of 
the cartilage. However, the alterations noted were not as 
great in magnitude as those found with other deficiencies. 

Manganese deficiency resulted in reductions in hex- 
uronic acid content and bone phosphatase activity as well 
as increases in the amounts of RNA and collagen. The 
alterations in hexuronic acid and bone phosphatase activity 
were the greatest in magnitude. These results suggest 
that this mineral is involved in the synthesis of mucopoly- 
saccharides. 

The biochemical change, which was given most consid- 
eration in these studies, was the alteration in lipid com- 
position which occurred with deficiencies of choline and 
zinc. These factors appeared to have a common effect, 
since deficiencies resulted in an accumulation of lipid in 
the cartilage. This increase in total lipid was due to an 





increase in the non-phospholipid fraction of lipid. Although 
choline deficiency did not affect the total amount of lipid 
phosphorus, there was a redistribution of the phosphorus 
in the various types of phospholipids. A decrease in the 
amount of lecithin was accompanied by a corresponding 
increase in cephalin. 

Treatment of choline deficient chicks with diethylstil- 
bestrol resulted in increased growth rate, improved bone 
formation, and a return toward normal of the changes in 
cartilage lipid composition. Furthermore, diethylstil- 
bestrol appeared to increase choline synthesis in choline 
deficient chicks. However, none of these effects were ob- 
served when diethylstilbestrol was administered to chicks 
which received adequate amounts of choline. 

Zinc deficiency resulted in a decrease in the total 
amount of lipid phosphorus and a significant alteration in 
the distribution of lipid phosphorus. Lecithin and cephalin 
were significantly reduced while sphingomyelin was sig- 
nificantly increased. Cephalin phospholipids were most 
severely affected. Treatment of zinc deficient chicks with 
diethylstilbestrol had no beneficial effect upon growth rate, 
bone formation or any other symptom of zinc deficiency. 
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STUDIES ON THE AMINO ACID 
SEQUENCE OF SILK FIBROIN 


(L. C. Card No. Mic 59-6681) 


Murray Oratz, Ph.D. 
New York University, 1957 


Adviser: Dr. Milton Levy 


Silk fibroin was reacted with S°* labeled p-iodophenyl- 
sulfonyl chloride (pipsyl chloride) in 50% aqueous acetone 
containing an excess of NaHCO;. After two hours the mix- 
ture was taken to dryness and a partial hydrolysate was 
prepared by incubating with concentrated HCl for 16 hours 
at 37°C, The hydrolysate was taken to dryness and 
chromatographed on Dowex 50x2 (hydrogen form) and de- 
veloped with 50% ethanol in 0.3 N HCl. Three peaks were 
obtained. Paper chromatography of a fraction from each 
peak showed that each contained a single compound. 

Paper chromatography of a total acid hydrolysate of an 
aliquot from peak I showed glycine, alanine, and O-pipsyl 
tyrosine to be the constituents of the peptide. The ratio of 
free amino groups, liberated upon hydrolysis with 6 N HCl, 
to S°* counts indicated a hexapeptide. 

Using the isotopic derivative carrier technique, the 
composition of the peptide was shown to be (Glycine); 
(Alanine)2 O-pipsyl Tyrosine. The N-terminal sequence 
of the hexapeptide was found to be glycyl O-pipsyl tyrosine 
by the use of nitrous acid. Glycine was found to be the 
C-terminal amino acid by treatment with anhydrous hy- 
drazine. From the data given the peptide was assigned the 
tentative structure glycyl O-pipsyl tyrosylalanylglycyl- 
alanylglycine to conform with the repeating sequence, 

-X, AGAGX2G-, postulated for fibroin by Levy and 
Slobodian [ Levy, M. and Slobodian, E. J. Biol. Chem. 199, 
563 (1952)]. This structure was proved by synthesis. __ 

The hexapeptide was synthesized by the following 

method. The tripeptide derivatives carbobenzoxy 
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glycyltyrosylalanine ethyl ester and glycylalanylglycine 
benzyl ester were coupled by the azide method. The pro- 
tected hexapeptide was reacted with pipsyl chloride. The 
protecting groups were removed by reduction with Hz. 
Identity of the synthetic O-pipsyl hexapeptide with the nat- 
ural material was shown by carrier analysis. 

Peak II contained glycine, alanine, and O-pipsyl tyro- 
sine. The peptide was found to be a tripeptide by the 
method described for peak I. The N-terminal residue, 
determined with nitrous acid, was O-pipsyl tyrosine. A 24 
hour partial acid hydrolysate of this peak was prepared. 

A new peptide was found and was identified as O-pipsyl 
tyrosylalanine. The structure of peak II is, therefore, O- 
pipsyl tyrosylalanylglycine. 


Peak III was a dipeptide containing glycine, and O-pipsyl 


tyrosine. From the reaction between nitrous acid and this 


peptide, the peptide appeared to be glycyl O-pipsyl tyrosine. 


This was proved by a carrier analysis with synthetic glycyl 
O-pipsyl tyrosine. 

The three peptides isolated accounted for at least 35% 
of the total tyrosine in the sample of fibroin taken. The 
yields of these peptides exceed the statistically indicated 
yields based on a random distribution of amino acids in 
fibroin. The amino acid sequences found are compatible 
with the proposed repeating sequence for fibroin. More- 
over, it was shown that tyrosine is involved with both gly- 
cine and alanine in this repeating unit and can, therefore, 
occupy either X position [Kay, L. M. and Schroeder, W. A. 
J. Am. Chem. Soc. 76, 3564 (1954)]. 

In studying the reaction between pipsyl chloride and N- 
terminal residues in proteins, it was found that the yield 
of N-terminal pipsyl amino acid was less than that re- 
ported by another method [Porter, R. R. and Sanger, F. 
Biochem. J. 42, 287 (1948)]. Certain peptides also gave 
low yields of the monopipsyl derivative. The evidence 


suggests that N-terminal monopipsy] derivatives react 
with excess pipsyl chloride to form dipipsyl derivatives. 
This reaction may be responsible for the low yield of N- 
terminal monopipsyl derivatives from proteins. 
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PREPARATION AND AMINO ACID COMPOSITION 
OF SELECTED SEED PROTEIN FRACTIONS 


(L. C. Card No. Mic 60-2235) 


Frank Ernest Peters, Ph.D. 
Purdue University, 1960 


Major Professor: H. Ned Draudt 


A method for the extraction of oil and protein from oil 
seeds is outlined, The finely ground oilseed is macerated 
with warm water and then pressed, The emulsion of oil, 
protein and water which is pressed out, is broken and the 
mixture is centrifuged, to give oil, protein and an aqueous 
phase. The method was evaluated using coconut, peanut 
and cottonseed. 

A detailed examination of the effect of starch on the 
acid hydrolysis of a protein is given. Insulin was used as 
a model system and six hydrolysis times from 5 to 72 
hours were employed. Hydrolysis was carried out ina 
sealed tube at 15 p.s.i.g. steam pressure, using two levels 





of 6 N hydrochloric acid, 1 ml. and 40 ml. acid per 10 mg. 
protein. Insulin alone and 10 mg. insulin plus 100 mg. 
highly purified amylose were used. The formation of un- 
known peaks was observed and these peaks are discussed, 
together with the rates of liberation and destruction of the 
individual amino acids. 

The amino acid composition is given for whole coconut, 
whole peanut and whole cottonseed, and the proteins pre- 
pared from these oil seeds by the extraction procedure 
described. Amino acid analyses are also given for saf- 
flower, rice and Ricinodendron rautanenii, an oleaginous 
fruit from Africa. R. rautanenii appears to be the source of 
a high quality protein. 

Protein efficiency ratios, using white rats, were deter- 
mined for isolated coconut protein, whole coconut, rice, 
wheat flour, rice plus coconut protein, wheat plus coconut 
protein and casein. The addition of 5 parts of coconut pro- 
tein to 63 parts of rice, and 1 part of coconut protein to 10 
parts of wheat flour was found to increase the protein ef- 
ficiency ratios. 

The possible use of the extraction procedure in under- 
developed areas is discussed and the production of a high 
grade protein that could be readily incorporated into the 
local diets to give a higher state of nutrition, or that could 
be used in weaning foods, is considered. 
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OXIDATION OF VOLATILE FATTY ACIDS AS 
RELATED TO KETOSIS IN RUMINANTS 


(L. C. Card No. Mic 60-2242) 


Edgar Eugene Smith, Ph.D. 
Purdue University, 1960 


Major Professor: Horace D. Jackson 


Ruminant ketosis is a disorder of major economic im- 
portance and information on its metabolic aspects is lim- 
ited. Past investigations concerning the metabolism of 
ketotic tissues have been confined primarily to laboratory 
animals. Metabolic studies were thus conducted with vola- 
tile fatty acids to better understand the oxidative activity 
of some ruminant tissues in an effort to pinpoint the site 
and mechanism of ketone body production in ketosis. 

Warburg respiration and incubation studies were car- 
ried out with rumen epithelium and liver slices obtained 
simultaneously by surgical biopsy from fasted normal and 
fasted ketotic ewes. Acetate, propionate, and butyrate 
serve as majoi sources of energy for the ruminant and the 
metabolism of these acids was compared in tissues from 
normal and ketotic sheep. Analyses of the medium, follow- 
ing incubation with a tissue, indicated the amount of vola- 
tile fatty acid used by the tissue and the amount of ketone 
bodies, as acetoacetate, produced. Rumen epithelium and 
liver were analyzed for total nitrogen in each experiment 
and total liver lipid was also determined. 

On a dry weight basis the respiratory rate, QO2, of the 
ketotic liver was about equal to that of the non-ketotic. 
However, on the basis of tissue nitrogen, QO2(N), the re- 
spiratory rate of the ketotic liver was markedly higher. 
Acetoacetate production in the ketotic liver slices was 
greater than in the non-ketotic liver slices in the absence 
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of volatile fatty acid substrate. However, both tissues 
showed similar responses in acetoacetate production due 
to the volatile fatty acid substrates. No apparent differ- 
ence was observed between the respiratory rate or the 
acetoacetate production of rumen epithelium from normal 
and ketotic sheep. However, rumen epithelium produced 
more acetoacetate from acetate and butyrate than did liver 
on the basis of tissue nitrogen or of dry weight. The keto- 
genicity of acetate and butyrate and the antiketogenicity of 
propionate was observed with all tissues. 

Results indicated no inherent deficiency for the oxida- 
tion of acetate, propionate, and butyrate in the ruminant 
ketotic liver. Increased acetoacetate production by the 
ketotic liver illustrated the importance of this organ as a 
major site of ketone body production in ruminant ketosis. 
Rumen epithelium from both normal fasted sheep and from 
ketotic fasted sheep exhibited a high potential for ketone 
body formation in the presence or absence of substrate. 
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THE MECHANISM OF ACTION AND 
INACTIVATION OF THE ENZYME UREASE 


(L. C. Card No. Mic 60-2243) 


Alkiviadis John Sophianopoulos, Ph.D. 
Purdue University, 1960 


Major Professor: Ralph C. Corley 


It is known that the kinetic parameters of jack bean 
urease are affected by many substances, notably buffers. 
Moreover, pronounced substrate inhibition is observed in 
inhibitory buffer systems. In this study the inhibition and 
time dependent inactivation of recrystalized urease by 
urea, N-methylurea and the sym. and asym. N-dimethyl- 
ureas have been investigated in the non-inhibitory buffer 
system tris (hydroxymethyl) amino methane -H2SO,, at 
20.0°C. 

The variation of the K,, with pH revealed an acid dis- 
sociation constant pKa = 7.0 for the free enzyme. Corre- 
lation of this study to the variation of V,, with pH showed 
a pKa = 6 for the ES complex and a pKa = 9,1 for a group 
not involved in the binding of substrate. 

Using an enzyme model assuming two sites necessary 
for activity, studies of instantaneous inhibition by methyl- 
urea at pH 7.4 revealed competitive inhibition with a con- 
stant K; = 0.23 M and non-competitive inhibition with 
Ks; ~ 2-5 M. Both are weak, since KI ¥ go and Ks1¥ 

| Km 
800-1000. The inhibition by substrate is of about equal 
magnitude to the non-competitive inhibition by methylurea 
and is of similar nature, as the effects are additive rather 
than opposing. 

While there is a slight decrease on activity of urease 
alone with time at pH 7.4, a time dependent inactivation is 
observed with urea and the urea analogs studies, the order 
of effectiveness being urea >> methylurea > sym. and 
asym. N-dimethylurea. The rate of inactivation increases 
with increasing pH. In 0.7 M urea, at pH 7.4 only about 
2/3 of the total loss in activity is reached within 5-10 min- 
utes, whereas in 1 M urea at pH 8.6, the inactivation ob- 
served is essentially instantaneous. The inactivation is 





not due to product inhibition since no activity is lost under 
similar conditions when more product is formed at lower 
(below 0.3 M) concentrations of urea. The time dependent 
inactivation is incomplete as measured by enzymatic ac- 
tivity, and reaches a limiting value which is approximately 
50% of the total uninhibited activity of urease. By using 
this limiting value as the total amount of potentially dena- 
turable urease, the inactivation was first order with respect 
to urease. At pH 7.4 the first order rate constant is k = 
1.47 hr * in 0.5 M methylurea and k = 1.74 hr * in 0.7M 
methylurea. The inactivation is partly reversible, the re- 
versibility being greater within the first few minutes. The 
reversibility is essentially instantaneous, as longer times 
after dilution do not bring about a higher recovery of ac- 
tivity. 

When urease was exposed either to pH 6.6 or pH 8.9 but 
assayed at pH 7.4, the following results were obtained: 
a) In comparison to urease exposed only to pH 7.4, urease 
exposed to pH 8.9 for two minutes showed a 30% increase 
in activity, while when exposed to pH 6.6 it showed a 10% 
decrease. b) Longer exposure to pH 8.9 resulted in a 
faster decrease in activity than at pH 7.4, while longer 
exposure to pH 6.6 resulted in a small activity increase. 
c) The time dependent inactivation by 0.7 M methylurea is 
faster at pH 8.9 than at pH 7.4, but such inactivation is 
absent at pH 6.6. The extent of irreversible inactivation 
by methylurea, as studied by dilution, is greater at pH 8.9 
than at pH 7.4, whereas there is no irreversible inactiva- 
tion at pH 6.6. The results are correlated and a possible 
mechanism is presented. 
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MECHANOELASTIC BEHAVIOR OF THE 
CORNIFIED EPITHELIUM OF HUMAN SKIN 
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William Joseph Tillman, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Takeru Higuchi 


It was the purpose of this investigation to study the re- 
activity of cornified epithelium, as reflected by changes in 
its mechanoelastic behavior. Information of this sort may 
be useful in the intelligent interpretation of the behavior of 
the stratum corneum. Since experimental evaluation of 
the properties of the latter tissue was extremely difficult, 
because of its thinness, callus tissue which is grossly 
similar to the stratum corneum was investigated. At- 
tempts were made to correlate environmental conditions 
such as electrolyte concentration, pH, cationic and anionic 
species present, and high concentrations of organic solvents 
with the tendency of a stretched callus strip to shrink or 
relax. Acid-base determinations on powdered callus, de- 
signed to elucidate certain experimental observations, 
were also performed. 

The instrument employed for the measurement of the 
forces necessary to maintain a callus strip under a fixed 
extension consisted of an electrical resistance strain gage 
in the form of a Wheatstone Bridge from which the out-of- 
balance potential was automatically recorded. Callus 
strips of uniform size and thickness were obtained by 
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Slicing hydrated callus specimens on a freezing stage mi- 
crotome followed by subsequent trimming. Hydrated strips 
were clamped in the strain gage setup and placed under an 
initial load. For studies involving the immersion of a de- 
hydrated callus strip into an organic solvent, the strip was 
mounted hydrated and then dried while clamped in the setup. 
During the studies the force necessary to extend the callus 
strip 1% of its initial extended length was also measured 
before and after each treatment. 

The pre-extraction of callus strips with ether and water, 
in that order, was found to be necessary in order to obtain 
strips of comparable behavior. The extraction of hydro- 
philic substances normally present in cornified epithelium 
was considered to be the balancing factor. In experiments 
involving acid-base determinations of powdered callus, it 
was found that simple water extraction was sufficient for 
removal of the material. It appears, from these observa- 
tions, that mechanical attrition and ether extraction ac- 
complished the same purpose, i.e., the removal of a barrier 
which prevents the extraction of the variable, hydrophilic 
material. 

The effects of inorganic salts such as sodium, magne- 

sium and aluminum chlorides on the stress-relaxation be- 
havior of extracted callus strips, in equilibrium with dis- 
tilled water, were observed employing the strain gage 
apparatus. At neutral pH’s (6-8) 0.1M solutions of sodium 
and magnesium chlorides were shown to cause a relaxation, 
of the order of 10-20% of the initial load, of the forces 
maintaining a callus strip at constant extension. The force 
relaxation was found to be dependent upon the concentration 
of the cation, with a limiting response occurring at higher 
concentrations of the salts. In unbuffered aqueous solution, 
aluminum chloride was shown to elicit an astringent effect 
which was modified by the pH of its solution. 

The influence of pH on the callus strips and on the ef- 
fects elicited by the aforementioned salts was also investi- 
gated. Pretreatment of a callus strip with an acidic buffer 
appeared to alter the protein reactivity so that fairly com- 
parable responses were elicited by each salt. However, 
the response of callus strips to changes in pH seemed to 
involve two steps which may have been due to two reactions 
of varying rates on a single phase or the response of more 
than one phase. 

The effect of two non-electrolytes dextrose and urea, 
revealed that in the case of dextrose a simple osmotic ef- 
fect was elicited while in the case of urea a measurable 
force relaxation occurred even at relatively low concentra- 
tions. The effect of urea was considered to be due to its 
reported ability to denature protein by rupturing hydrogen 
bonds. 

The solvation of dehydrated callus strips with water, 
methanol, and ethylene glycol has been demonstrated. 
Ethanol, propylene glycol and glycerin were found to be 
ineffective within the time limits of the experiments per- 
formed, 

The stress-strain responses of callus strips to various 
solutes and solvents appear to parallel those of hair and 
wool fibers in many instances. 

Microfilm $2.50; Xerox $6.00. 124 pages. 





THE EFFECT OF WHOLE CELL 
CONTAMINATION ON THE ENZYMATIC 
ACTIVITY OF SEVERAL ENZYMES 
OF CALF THYMUS NUCLEI 


(L. C. Card No. Mic 60-2282) 


Roger Howard Trumbore, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. Joshua R. C. Brown 


The nuclear fractions of homogenates of calf thymus 
prepared in sucrose-CaCl2 were examined for whole cell 
contamination. Phase-contrast and interference micro- 
scopy were employed to make these counts. These two 
methods were statistically compared and were found not to 
differ. Atrypsin digestion treatment was used to verify 
the discreteness of the whole cells and nuclei. 

Experiments were then performed to determine if there 
was any relationship between enzyme activities and amount 
of whole cell contamination. Adenosine deaminase and 
glucose -6-phosphate dehydrogenase were the enzymes 
chosen upon which to work. Regression lines were ob- 
tained when percent whole cell contamination was plotted 
against enzyme activity. In the case of adenosine deami- 
nase, a positive regression line was obtained, indicating 
that as the whole cell contamination increased the reported 
enzyme activity of the nuclear fraction increased. The 
comparison of glucose-6-phosphate dehydrogenase activity 
with percent whole cell contamination showed a negative 
regression line. This apparently indicated that the re- 
ported enzyme activity of the nuclear fraction decreased 
as the whole cell contamination increased. Both regres- 
sion lines were analyzed statistically and found to be sig- 
nificant. 

The variation of whole cell contamination within the 
homogenate was studied. It was determined that as the 
solution was allowed to stand, the free nuclei tended to 
clump and fall to the bottom. This caused a differential 
percent whole cell contamination with the upper layers 
having a higher contamination than the lower ones where 
the nuclei have settled. 

A summary of all the determined percent whole cell 
contamination was made, and the distribution was plotted. 
The range was 0 to 30 percent, with an over-all mean of 
11.57 percent. Forty-nine percent of all counts, 115 out 
of 235, fell between 6 and 12 percent contamination. 

These studies have indicated that whole cell contami- 
nation of the nuclear fraction of homogenates prepared in 
sucrose-CaCl2 does exist. This contamination is of such 
a degree as to affect the reported enzyme activity of a 
cellular particulate. It is suggested that a consideration 
of this contamination should be made when biochemical 
studies on this cell component are made. A regression 
line could be obtained by plotting percent whole cell con- 
tamination against enzyme activity. This would permit an 
extrapolation of the plotted line to the true activity of the 
free nuclear fraction. 
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THE SYNTHESIS OF A NEW CLASS OF 
SODIUM N,N-DIALKYLDITHIOCARBAMATES 
AND THEIR EFFECTIVENESS AS FUNGICIDES 


(L. C. Card No. Mic 60-2178) 


Hans A. Wagner, Ph.D. 
The Pennsylvania State University, 1960 


The synthesis of some previously unreported secondary 
amines containing the cyclopropane or cyclobutane ring 
was effected by a novel approach. The condensation of 
cyclopropanecarbonyl chloride and cyclobutanecarbonyl 
chloride with properly substituted primary aliphatic amines 
afforded N-alkyl cyclopropanecarboxamides and N-alkyl 
cyclobutanecarboxamides, which were converted to the 
corresponding N-alkyl cyclopropylmethylamines and N- 
alkyl cyclobutylmethylamines, respectively, by the reduc- 
tion with lithium aluminum hydride. 

These secondary amines, on reaction with carbon di- 
sulfide in aqueous sodium hydroxide solution, yielded so- 
dium N,N-dialkyldithiocarbamates, a class of chemical 
compounds known to possess antifungal activity. Com- 
pounds synthesized included sodium diallyldithiocarbamate, 
sodium dimethylenedithiocarbamate, sodium tetramethyl- 
enedithiocarbamate, sodium -bis -(dimethylene)aminodithio - 
carbamate, disodium -bis-(dimethylene) -bis -(dithiocar - 
bamate), sodium dicyclohexyldithiocarbamate, sodium 
methyl cyclopropylmethyldithiocarbamate, sodium ethyl 
cyclopropylmethyldithiocarbamate, sodium allyl cyclo- 
propylmethyldithiocarbamate, sodium isopropyl cyclopropy]- 
methyldithiocarbamate, sodium methyl cyclobutylmethyl- 
dithiocarbamate, tetracyclohexylthiuramdisulfide, bis - 
(dimethylene)thiuramdisulfide, and tetraallylthiuramdisul- 
fide (polymer). When tested on five different fungi, these 
new dithiocarbamates exhibited a broad spectrum of ac- 
tivity, from total ineffectiveness to complete inhibition of 
fungal growth. 

The behavior of the sodium dialkyldithiocarbamates 
toward acids was studied in a qualitative fashion. Depend- 
ing on the strength of the acid employed, the dithiocar- 
bamates were found to undergo a dual mode of decomposi- 
tion to yield either hydrogen sulfide and a polymer, or 
carbon disulfide plus the salt of the amine from which the 
dialkyldithiocarbamate under examination was derived. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


A STUDY OF THE FREE AMINO ACIDS IN 
ALFALFA AND RED CLOVER ROOTS AS 
RELATED TO WINTERHARDINESS AND 

THE OCCURRENCE OF HYDROXYLYSINE AND 
HYDROXYASPARTIC ACID IN ALFALFA ROOTS. 
BIOCHEMICAL STUDIES ON RESISTANCE IN 
PEAS TO FUSARIUM OXYSPORUM. 


(L. C. Card No. Mic 60-2440) 


Morris Dean Wilding, Ph.D. 
The University of Wisconsin, 1960 





Professors Mark A. Stahmann 
and Dale Smith 


Supervisors: 


Studies were carried out from 1957 to 1959 on (1) the 
free amino acids in alfalfa and red clover roots as related 





to winterhardiness, (2) the identification of hydroxylysine 
and hydroxyaspartic acid in alfalfa roots, and (3) the bio- 
chemistry of disease resistance in peas to Fusarium oxy- 
sporum f,. pisi race 2 (near-wilt). 








(1) Alfalfa varieties, varying in degree of winterhardi- 
ness, were planted in the spring of the year and the roots 
of these plants were sampled in August, October, and De- 
cember of the same year. The top 4 inches of the roots 
were washed, frozen in liquid air, finely ground, lyophilized 
and stored in a desiccator for analysis. 

Wisconsin Common medium red clover was spaced 
planted in mid-May and some of the plants were allowed to 
grow and flower freely, while others were prevented from 
flowering by removing the elongating tillers at weekly in- 
tervals during July and August. Roots from these plants 
were sampled in November and prepared for analysis in 
the same manner as alfalfa. 

Acetone-water extracts of alfalfa and red clover roots 
were made in preparation for chromatographic analysis. 
A semi-quantitative analysis by paper chromatography of 
three alfalfa varieties did not show any significant differ- 
ences in any component related to hardiness. However, 
the hardy variety, after a high level of hardiness had de- 
veloped, had a somewhat higher content of amino acids 
than the non-hardy variety. 

Column chromatography, using the Beckman/Spinco 
amino acid analyzer, showed a 20% increase in amino 
acids from August to December in the roots of the most 
hardy alfalfa variety. This was associated with a 31% in- 
crease in non-amino acid nitrogen over the same period. 
The non-hardy alfalfa variety showed little change in the 
nitrogen fractions as hardiness developed. Red clover 
roots from plants which were prevented from flowering 
showed a 40-50% increase in amino acids as compared to 
normal flowering plants. This large increase in amino 
acids was not associated with a change in the non-amino 
nitrogen of the red clover roots. 

A comparison between analyses by paper and column 
chromatography showed a marked difference in the quanti- 
tation of the 2 methods. 


(2) Analyses of alfalfa root extracts by column chro- 
matography revealed several unidentified components. 

Two of these were identified as being amino acids that had 
not been reported to occur free in plants. 

The identification of hydroxylysine was based on (1) the 
peak location being the same as the synthetic acid, (2) a 
quantitative increase in peak size by co-chromatography, 
and (3) the 570/440 absorbance ratio being the same for 
synthetic hydroxylysine and the identified peak. 

The identification of hydroxyaspartic acid was based on 
(1) the same chromatographic location as synthetic hydroxy - 
aspartic, (2) the ability of the new component to co-chro- 
matograph with synthetic hydroxyaspartic, and (3) the lib- 
eration of the same amount of ammonia by periodate 
cleavage as the synthetic acid. 


(3) In studies relating to the biochemistry of disease 
resistance in peas to near-wilt, filtrates of a fungal culture 
grown on a susceptible variety showed 3 times the pectin 
methyl esterase activity compared to a resistant variety. 

An inhibitor to the near-wilt fungus was extracted from 
resistant but not from susceptible plants. The factor ap- 
peared to be unstable to purification procedures. 
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Enzymatic analysis for peroxidase and polyphenol oxi- 
dase revealed that the filtrates from resistant pea tissue 
had 3 times more activity than those from susceptible tis- 
sue, and suppressed pectic enzyme activity more than did 
the filtrates from susceptible tissue. 

An intense browning occurred in the intact resistant 
plants and was limited to an area close to the site of pene- 
tration of the fungus into the roots. The browning developed 
along the entire vascular system of susceptible stems. 
The results suggest that when the fungus: penetrates a re- 
sistant plant, a high oxidative activity is stimulated which 
produces toxic products that suppress the hydrolytic en- 
zyme systems of the fungus. This may allow the resistant 
plant to repair its cells faster than the fungus causes cell 
breakdown. Microfilm $2.50; Xerox $6.00. 123 pages. 


I. THE ROLE OF HEMICELLULOSES 
IN THE OAT PLANT. 
Il. THE FORMATION OF STARCH 
IN WHEAT GRAIN. 


(L. C. Card No. Mic 60-2254) © 


James Robert Young, Ph.D. 
Purdue University, 1960 
Major Professor: Roy L. Whistler 


I, THE ROLE OF HEMICELLULOSES IN THE OAT 
PLANT 


Since the discovery of hemicelluloses in plants by 
Schulze in 1891, some investigators have regarded them as 
food reserves while other investigators believed them to 
serve only as structural components. A definite solution 
to the question in oat plants is presented here. 

Actively growing oat plants were permitted to undergo 
photosynthesis in the presence of CO, for four hours. 
Samples of the stem and leaves were taken at several day 
intervals until maturity and the activity of the cellulose, 
hemicellulose A and hemicellulose B was determined. 
The total activities rose during the first five days after 
labeling and remained constant thereafter. This clearly 
indicates that the hemicelluloses are stable end products 
of metabolism and are not part of a dynamic system. 
Therefore, the hemicelluloses of the oat plant function as 
structural components of the cell wall. 


Il. THE FORMATION OF STARCH IN WHEAT GRAIN 


A second phase of this investigation was to obtain 
more information on the metabolic routes of starch syn- 
thesis in the wheat plant. In particular, information was 
sought on the comparative rates of entry of labeled sugars 
into amylose and amylopectin. 

Wheat plants were either injected with randomly la- 
beled sucrose-C™ or allowed to take up radioactive car- 
bon dioxide in the light. In both groups of plants, the 
amylose became labeled much sooner than the amylopectin, 
clearly indicating that the path to amylose is more direct 
than the path to amylopectin. While the data support the 
conversion of amylose to amylopectin before deposition in 
the granule, they also suggest that amylose deposited in 
the granule remains unaltered. 





Plants injected with radioactive sucrose in the daylight 
deposited radioactive starch in the heads within four hours. 
Plants injected during hours of darkness produced little or 
no labeled starch in four hours. This is evidence that 
translocation of carbohydrates to the head decreases dur- 
ing periods of darkness. 

Wheat plants grown under different day-lengths were 
found to have starch with the normal 25% amylose content. 
This indicates that the relative rate of formation of amylose 
to amylopectin remains the same whether the plant is in 
light or darkness. 

Microfilm $2.50; Xerox $3.00. 44 pages. 


DETERMINATION OF VANADIUM AND 
COBALT IN PLANTS BY NEUTRON 
ACTIVATION ANALYSIS OF PAPER 

CHROMATOGRAMS 


(L. C. Card No. Mic 60-2181) 


Harvey Warren Yurow, Ph.D. 
The Pennsylvania State University, 1960 


A study was made on the applicability of neutron acti- 
vation analysis to the determination of trace elements in 
plants. The trace elements vanadium and cobalt were de- 
termined by a procedure including 1) solvent extraction; 

2) paper chromatography and 3) neutron activation analysis. 

As the preliminary step, a solution of the plant ash at 
pH 1.5 was treated with cupferron and chloroform to ex- 
tract copper, iron, titanium, vanadium and molybdenum. 

A further extraction at pH 4.0 with diethyldithiocarbamic 
acid and carbon tetrachloride removed cobalt, nickel, and 
zinc. Paper chromatography of the cupferrate extract with 
an ammoniacal butanol-dimethylglyoxime mixture sepa- 
rated vanadium from the other cupferrates. The diethyl- 
dithiocarbamate extract was chromatographed with a 1, 
2-dimethoxyethane-water mixture to separate cobalt from 
zinc, but incompletely from nickel. Since nickel did not 
interfere in the cobalt determination, a complete separa- 
tion was not necessary. The paper chromatograms were 
then irradiated with thermal neutrons from a nuclear re- 
actor which formed 3.7 minute V°* and 10.7 minute Co®°™ 
radioisotopes. The radioactivities of these isotopes were 
measured on the chromatograms by G.M. counting and re- 
lated to the amount of element present. 

The method was developed with a synthetic plant ash 
solution of known composition and then applied to a plant 
sample. An approximately linear relationship was found 
between weight of element taken and measured radioac- 
tivity in the range studied, 0.4 to 1.6 micrograms. Deter- 
mination of vanadium and cobalt in wild grass samples 
gave results significantly higher than by standard spectro- 
photometric methods. 

The following conclusions can be drawn with respect to 
the evaluation of the proposed method, The technique has 
a sensitivity comparable in magnitude to that of other 
methods of trace analysis. An increased sensitivity could 
be obtained by decreasing induced paper background by the 
production of filter paper radiochemically purer than ex- 
ists at present. The proposed method is selective in de- 
termining vanadium and cobalt in the presence of elements 
commonly found in plants. The occurrence of “uncommon” 
plant elements, however, may lead to high values in the 
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determinations. Proposals are given to increase sensi- 
tivity by the use of pulse-height analysis or by activa- 
tion of bromochelates. 

Microfilm $2.50; Xerox $4.40. 82 pages. 


CHEMISTRY, INORGANIC 


PART I. A PRELIMINARY SEARCH FOR 
SULFUR INTERCHANGE BETWEEN 
SULFATES AND SULFAMATES. 
PART II. AN ELECTROCHEMICAL STUDY 
OF CORROSION AND PASSIVATION OF 
AUSTENITIC STAINLESS STEELS 
IN ACID MEDIA. 


(L. C. Card No. Mic 60-2038) 


John Frederick Bates, Ph.D. 
University of Minnesota, 1960 


Part I 


A study was made to determine whether the sulfur 
atom of hydrogen sulfate ion using active S-35 would ex- 
change with the sulfur in a series of sulfamates in water 
solution. The reaction was investigated for sulfamic acid, 
N-phenylsulfamic acid, N-cyclohexylsulfamic acid, imido- 
disulfonic acid and sulfamide. The study was conducted at 
25°C and in the range 0-10°C. One series of runs was 
conducted at high acidity (PH = 1 or lower) and another 
series at pH 5. The results were negative. No evidence 
for exchange was found. 


Part II 


An electrochemical study of iron (III) ion inhibition of 
acid corrosion of austenitic stainless steels was conducted. 
Anodic and cathodic areas were separated, and the effects 
of iron (III) ion and chloride ion were investigated. It was 
found that iron (III) ion acts initially as a cathodic depolar- 
izer, the reaction being under cathodic control. Aftera 
time the reaction passes to anodic control, the corrosion 
current is greatly reduced and passivity is achieved. 

Chloride ion was found to increase the critical anodic 
current density required for passivation. 

Microfilm $2.50; Xerox $4.20. 76 pages. 


THE CHEMISTRY OF SOME BORON 
HYDRIDES AND THEIR DERIVATIVES IN 
THE PRESENCE OF BASIC REAGENTS 


(L. C. Card No. Mic 60-2067) 
James Lightholder Boone, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Burg 


Monomethyldiborane has been prepared by borine group 
exchange between diborane and symmetrical dimethyldi- 


| 





borane; vapor pressure determinations between -109.7 and 
-78.5° C. gave an extrapolated boiling point of -43°C. At 
room temperature rapid disproportionation occurred ac- 
cording to the reaction 


2CHs B2Hs = (CHs BH2)2 + B2He. 


The equilibrium constant in the gas phase was 0.091 + 
0.007 at 25°C. 

Symmetrical dimethyldiborane is kinetically more 
stable than CH; B2Hs,, since borine exchange leads to no 
net chemical change. The much slower shifting of methyl 
groups, however, does lead to the slow formation of other 
methyl-substituted diboranes. 

Dimethylamino-methylborine, (CH;)2NBHCHs, has been 
prepared from (CH; BH2)2 and (CHs)2NH. It is reversibly 
dimerized with a AH of dissociation in the gas phase of 
approximately 11.5 kcal. The monomer melts at -136.3° C. 
and gives an extrapolated boiling point of 42°C. The com- 
pound disproportionated reversibly, giving (CHs)2NBH2 
and (CHs;)2NB(CHs)2. An attempt to prepare the phosphino- 
derivative by pyrolysis of (CHs)2PH:BH2CHs led to dis- 
proportionation of the complex and resulted in mixed phos- 
phinoborines. 

The reaction of (CHs BHz)2 with CH; OH gave only 
(CH;O),BCHs and Hz. The failure to prepare CH; OBHCHs, 
even under the most favorable conditions, has led to the 
conclusion that this compound is unstable with respect to 
its disproportionation products (CH;0O)2BCH; and 
(CH, BHz)2. Methylthio-methylborine, CH; SBHCHs;, has 
been prepared, however, from (CHs BHz)2 and CH;3SH. It 
is monomeric in the gas phase, a polymer of low molecular 
weight in dimethyl ether solution, and a more complicated 
polymer in the pure condensed form. The compound dis- 
proportionates reversibly to CH;SB(CHs)2 and CHsSBHoe. 

Trimethylboron reacts with sulphur at 230° C., yielding 
CH,, CS2, H2S, HSB(CHs)2, and CHsSB(CHs)2. Thiodi- 
methylborine, HSB(CH;)2, was also prepared from H2S 
and B(CH;); at the same temperature and then character- 
ized. 

The action of amine and ether bases extends also to the 
polyboranes and contributes to the understanding of their 
manner of dissociation. The thermal degradation of Bs H,, 
and Bg Hio at elevated temperatures presumably begins 
with the initial removal of BH; groups. The extraction of 
such a group by a Lewis base at low temperature makes 
possible a study of the behavior of the remaining boron 
hydride unit under conditions which prevent its extensive 
degradation. 

Under the proper conditions strong bases such as 
(CHs)s N and [(CHs)2N]2BH caused BsHi: and By Hi to 
yield mixtures of B2H,, Bg Hio, Bs He, and Bg Hio. which 
represent as much as 75 per cent of the boron in the re- 
acted starting material. Pentaborane-9 always represents 
a major portion of these hydrides. 

With weaker bases such as (CH;)20 and (CHs OCH2- 
CHz2)20, Bs H,,; gives 25-27 per cent of the boron as Bg Hio 
with only a 25 per cent decrease in the total per cent 
available as volatile polyboranes. However, the yields of 
Bs Hp were always very small, with B2H, and Bg Hip ac- 
counting for the remainder. With diglyme a flow system 
was designed which would allow for the convenient con- 
version of approximately 50 per cent of the original boron 
into Bg Hio, assuming recycling of the B2H, and B, Hip to 
generate additional Bs H::. 

Pentaborane-11 reacted rapidly and quantitatively 
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with excess water at 0° C. to give ByHio according to 
the equation 


Bs Hi; + 3H20 = Bg Hip + B(OH)s + 2H. 


This study has resulted in a general extension of the 
field of boron hydride chemistry. In particular, it has 
provided the first adequate synthesis of hexaborane and 
has introduced an interesting type of borane interconver- 
sion. Microfilm $2.50; Xerox $5.40. 110 pages. 


THE CHEMISTRY AND STRUCTURE 
OF RUTHENIUM (IV) 


(L. C. Card No. Mic 60-2206) 


Frank Peter Gortsema, Ph.D. 
Purdue University, 1960 


Major Professor: James W. Cobble 


A study was made of the aqueous chemistry of ruthe- 
nium (IV) in order to characterize the species present and 
to clarify certain anomalies existing in the literature on 
this subject. A variety of techniques have been used to 
elucidate the nature of the aqueous species and the following 
observations have been made: 


1. Solubility experiments in perchloric acid indicate 
that over a considerable range in acid concentration 
the aqueous species carries a charge of +2. Similar 
measurements carried out in nitric acid solutions 
indicate that the aqueous species has a charge of +1 
and that nitrate complexing is probable. 


. Monomeric ruthenium (IV) perchlorate and nitrate 
can be conveniently prepared by eluting ion exchange 
resin in the ruthenium form with cerous perchlorate. 
Moreover, charge per atom and charge per species 
experiments carried out on the ruthenium species 
eluted from the resin have shown both these quanti- 
ties to be equal to +2. These results indicate that 
the eluted species is monomeric and are consistent 
with the formula for ruthenyl, RuO**, 


Ruthenium (IV) polymers induce the oxidation of 
bound water in the reaction with ceric sulfate or 
other strong oxidizing agents to give oxygen. 


Analytical ultracentrifugation experiments have 
been carried out to determine the weight average 
molecular weight of polymeric ruthenium (IV) per- 
chlorate solutions. 


A spectral study was made on the ultra violet and 
visible spectrum of ruthenium (IV) monomeric and 
polymeric solutions. The Infra-red spectra of 
ruthenium (IV) nitrate and nitrosyl nitrate is given. 
Microfilm $2.90; Xerox $10.15. 224 pages. 





THE LOW ENERGY FISSION OF 
RHENIUM AND TANTALUM 


(L. C. Card No. Mic 60-2207) 


Roger Duane Griffioen, Ph.D. 
Purdue University, 1960 


Major Professor: James W. Cobble 


The observance of the fission and the fission mass 
yield curves of elements of atomic number less than lead 
are of interest as a study of the relative amounts of sym- 
metric and asymmetric modes of fission. In this study 
naturally occurring rhenium (Re™ and Re’) and tantalum 
(Ta**) were bombarded with 30-45 Mev helium ions. The 
fission nuclides were separated radiochemically, purified 
from spallation products by anion exchange techniques and 
assayed in a low-level 2 7 beta flow counter. 

The results showed that the mass yield curves of both 
rhenium and tantalum above 40 Mev are predominantly 
symmetric. The excitation functions of this symmetric 
fission show that this mode of fission is highly energy 
sensitive. At helium ion energies between 30 and 40 Mev 
an asymmetric mode of fission became apparent in both 
rhenium and tantalum. Using 31.4 Mev helium ions on 
rhenium gave a higher asymmetric than symmetric cross 
section. The asymmetric mode is less sensitive to energy 
than the symmetric mode and thus becomes predominant at 
lower energies. The average number of neutrons emitted 
per fission at the highest energy with rhenium is about 2, 
which is extremely low. 

A comparison of this and other data is given in the 
light of the present theories of fission. Two viewpoints in 
particular are discussed: 1) the type of fission is deter- 
mined by the shape and deformability of the original com- 


pound nucleus and 2) the type of fission is determined by 
shell structure effects or the statistical weight of the final 
states of the fission product nuclei. 

Microfilm $2.50; Xerox $4.40. 82 pages. 


INTERMEDIATE ENERGY HELIUM ION 
INDUCED FISSION CROSS SECTIONS OF U?*® 


(L. C. Card No. Mic 60-2241) 


Mary La Salle Shoaf, Ph.D. 
Purdue University, 1960 


Major Professor: James W. Cobble 


The development of a more rigorous chemical separa- 
tion scheme and more exact counting procedures for the 
analysis of the radiochemical species formed in the alpha- 
induced fission of U***® resulted in a detailed study of this 
process, and the total cross sections obtained are com- 
pared with compound nucleus theory. 

In general, below 40 Mev, the fission distribution is 
asymmetric with a symmetric mode becoming more pro- 
nounced at higher alpha energies. The experimental data 
indicates that a radius parameter of Ro = 1.52 x 10°* cm 
will give the best correspondence to compound nucleus 
theory. 

The valley to peak ratio is found to follow an empirical 
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relationship to the excitation energy and the number of 
neutrons emitted per fission is found to be lower than has 
been previously reported. 

The appendix contains the revised chemical separation 
scheme. Microfilm $2.50; Xerox $5.00. 99 pages. 


CHEMISTRY, ORGANIC 


INVESTIGATIONS OF THE SYNTHESIS OF 
POLYCYCLIC AROMATIC HYDROCARBONS 
CONTAINING SEVEN-MEMBERED RINGS 


(L. C. Card No. Mic 60-2111) 


Donald Frederic Barringer, Jr., Ph.D. 
The Ohio State University, 1960 


Furan-3,4-dialdehyde was isolated in 22 per cent yield 
from a Rosenmund reduction of furan-3,4-dicarboxylic 
acid chloride. The compound was not obtained analytically 
pure, but it gave an analytically pure bis-2,4-dinitrophenyl- 
hydrazone. The reaction proved to be not reproducible. 
Other runs yielded only traces of dialdehyde or none at all. 

Furan-3,4-dinitrile was prepared by dehydrating furan- 
3,4-dicarboxamide with either phosphorus oxychloride or 
phosphorus pentoxide. Attempts to reduce the dinitrile to 
the dialdehyde with lithium aluminum hydride at low tem- 
peratures were not successful. The reduction proceeded 
either too far or not at all. 

Furan-3,4-dicarboxanilide and furan-3,4-bis(N-methyl- 
carboxanilide) were prepared by treating the diacid chlo- 
ride with the corresponding anilines. Preliminary at- 
tempts to reduce these compounds to furan-3,4-dialdehyde 
with lithium aluminum hydride at low temperatures were 
also not promising. The dianilide did not reduce under the 
conditions of the Sonn and Muller reduction. 

Oxidation of 3,4-bis(hydroxymethyl)furan diacetate with 
1 M aqueous sodium chromate buffered with 10 per cent 
sodium bicarbonate failed to yield any furan-3,4-dialde- 
hyde, although benzyl acetate is oxidized to benzaldehyde 
under these conditions. 

When 1-chloropleiadene-7,12-dione and an equivalent 
amount of tetralin were heated at 200° in the presence of 
10 per cent palladium-charcoal, hydrogenolysis of the 
chloride occurred, giving pleiadene-7,12-dione in 50-60 
per cent yield. The reaction was accompanied by reduction 
of the carbonyl groups to give 7,12-dihydropleiadene and 
hydrolysis to give 1-hydroxypleiadene-7,12-dione. By 
using excess tetralin, the yield of hydrocarbon could be 
considerably increased. 

Reduction of pleiadene-7,12-dione with sodium borohy- 
dride yielded 7,12-dihydropleiadene-7,12-diol. When this 
compound was refluxed with p-toluenesulfonyl chloride in 
pyridine, intramolecular dehydration occurred, yielding 
7,12-endooxy-7,12-dihydropleiadene. This cyclic ether 
also resulted from attempts to prepare a dihalide by treat- 
ment of the dialcohol with thionyl chloride thionyl bromide 
or hydrogen bromide. 

2-(2'-Methyl-1'-naphthylmethyl)benzoic acid was cy- 
clized to 1-methyl-7-pleiadene by treatment with liquid 
hydrogen fluoride. The ketone was reduced to 1-methyl- 





7,12-dihydropleiadene-7-ol with sodium borohydride. 
Treating a solution of the alcohol in benzene with gaseous 
hydrogen bromide corverted it to the bromide. 

When 7-bromo-1-methyl-7,12-dihydropleiadene was 
reacted with potassium t-butoxide, the principal reaction 
was substitution rather than elimination. 

Refluxing 1-methyl-7,12-dihydropleiadene-7-ol with 
p-toluenesulfonyl chloride and pyridine or 7-bromo-1- 
methyl-7,12-dihydropleiadene with pyridine gave a 5-17 
per cent yield of a hydrocarbon. This material was not 
completely characterized, but it appeared to be 1-methyl- 
pleiadene which had undergone intramolecular cyclization 
to give a benzocyclobutene derivative. 

Microfilm $2.50; Xerox $4.00. 74 pages. 


OCT ADEC ANOYLBENZ(a) ANTHRACENES 
AND THEIR DERIVATIVES AS 
POTENTIAL CARCINOSTATS 


(L. C. Card No. Mic 60-2478) 


George Leon Broussalian, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Kloetzel 


As a preliminary study of tumor inhibition by chemical 
means five isomeric octadecanoylbenz(a)anthracenes with 
the side chain in positions 4, 5, 7, 9, and 10, respectively, 
and the related oximes, were synthesized and submitted 
for pharmacological testing. 

9- and 10-Octadecanoylbenz(a)anthracenes were pre- 
pared through the Friedel-Crafts reaction of benz(a)anthra- 
cene and octadecanoyl chloride in nitrobenzene as solvent 
and aluminum chloride as catalyst. When the reaction was 
effected at 15° and the acyl component was added last, the 
yield of pure ketone was 10-20 per cent, while 28 per cent 
of benz(a)anthracene was recovered. Other isomers were 
formed, and at lower temperatures the two that could be 
isolated, in small yield, were the 4- and 7-isomers. 

The structures of 9- and 10-octadecanoylbenz(a)anthra- 
cenes were determined by oxidative degradation to the 
corresponding known tricarboxyanthraquinones which were 
independently synthesized from 9- and 10-bromobenz(a) - 
anthraquinones by conversion to the cyanide, hydrolysis, 
and oxidation. The tricarboxyanthraquinones had been 
obtained previously by oxidative degradation of 9- and 10- 
methylbenz(a)anthracenes. The compounds 9- and 10- 
bromobenz(a)anthraquinones were prepared by condensa- 
tion of naphthalene and 4-bromophthalic anhydride under 
Friedel-Crafts conditions, followed by cyclization and 
separation of isomers. 

4- and 7-Octadecanoylbenz(a)anthracenes were pre- 
pared in 30-50 per cent yield from the corresponding 
benz(a)anthrylmagnesium bromides by reaction with octa- 
decanoyl chloride. The synthesis of 7-bromobenz(a)anthra- 
cene involved bromination of benz(a)anthracene, while that 
of 4-bromobenz(a)anthracene consisted of sulfonating 
benz(a)anthraquinone, conversion of the resulting sulfonic 
acid to the bromide and subsequent reduction. 

4- and 5-Octadecanoylbenz(a)anthracenes were pre- 
pared in 75-80 per cent yield through the reaction of cyano- 
benz(a)anthracenes with n-heptadecylmagnesium bromide 
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in refluxing toluene. Compounds 4- and 5-cyanobenz(a)- 
anthracenes were synthesized from the corresponding 
known chlorobenz(a)anthraquinones, by reduction and treat- 
ment with cuprous cyanide. The n-heptadecyl bromide was 
obtained by carbonation of n-hexadecylmagnesium bromide, 
reduction of the resulting acid by lithium aluminum hy- 
dride, and conversion of the alcohol to the bromide. 

The oximes of 4-, 5-, 9-, and 10-octadecanoylbenz (a) - 
anthracenes formed in 50-70 per cent yield by heating to 
reflux a mixture of ketone, hydroxylamine hydrochloride, 
and pyridine. 7-Octadecanoylbenz(a)anthracene, however, 
failed to form an oxime even under vigorous conditions. 
This failure was attributed to the steric hindrance of the 
meso ketone which is mainly due to the spatial configura- 
tion of the carbonyl group with respect to the plane of the 
ring. 

Two other reactions of interest were encountered. Dur- 
ing the reduction of 4-, 9-, and 10-bromobenz(a)anthra- 
quinones with stannous chloride and hydrochloric acid, 
followed by zinc and sodium hydroxide, and again during 
the reaction of a-bromonaphthalene with phthalic anhydride 
under Friedel-Crafts conditions, halogen was partially or 
completely lost. 

The results of pharmacological testing indicated that 
all of the octadecanoylbenz(a)anthracene derivatives were 
inactive toward inhibition of sarcoma 180 in mice. 9- 
Octadecanoylbenz(a)anthracene and the oxime of 10-octa- 
decanoylbenz(a)anthracene showed “intermediate” activity 
in initial tests but subsequently proved inactive. 


Microfilm $2.50; Xerox $6.20. 126 pages. 


THE FORMATION OF 1-(2,4-DINITROPHENYL)- 
SUBSTITUTED PYRAZOLINES FROM 
ALPHA,BETA-UNSATURATED 2,4-DINITRO- 
PHENYLHYDRAZONES. 


(L. C. Card No. Mic 60-2149) 


William Landefeld Chambers, Ph.D. 
The Pennsylvania State University, 1960 


The formation of 1-(2,4-dinitropheny]) -substituted 
pyrazolines from alpha,beta-unsaturated 2,4-dinitrophenyl- 
hydrazones has been proposed by several workers, but 
experimental proof of this formation has not been pre- 
sented. 

The alpha,beta-unsaturated 2,4-dinitrophenylhydrazones 
were rearranged to the corresponding heterocyclic pyr- 
azolines by treatment of the dinitrophenylhydrazone with 
acetic acid or with acetic acid containing hydrobromic 
acid. The presence of hydrobromic acid in the reaction 
medium appeared to accelerate the ring closure. 

The presence of the 1-(2,4-dinitrophenyl) -substituted 
pyrazoline structures was demonstrated by an alternate 
synthesis of the corresponding pyrazolines. The synthesis, 
originated in this work, involved the reaction of 2,4-dini- 
trochlorobenzene with the appropriate unsubstituted pyr- 
azoline. 

The alpha,beta-unsaturated 2,4-dinitrophenylhydrazones, 
phenyl vinyl ketone 2,4-dinitrophenylhydrazone and di- 
benzalacetone 2,4-dinitrophenylhydrazone were found to 
rearrange to the corresponding 1-(2,4-dinitropheny]l) - 
substituted pyrazolines under the conditions of the reaction, 





while cinnamaldehyde 2,4-dinitrophenylhydrazone was 
found to resist ring closure. 

The stability of cinnamaldehyde 2,4-dinitrophenylhy- 
drazone under ring closing conditions might be explained 
on a stereochemical basis involving the presence of the 
syn- or anti-isomers of the dinitrophenylhydrazone. The 
unreported low-melting stereoisomer of cinnamaldehyde 
2,4-dinitrophenylhydrazone was prepared and a ring clo- 
sure was attempted with this isomer, however, without 
success. 

The synthesis of 1-(2,4-dinitropheny]l) -5-phenyl-2- 
pyrazoline was accomplished by treating 5-phenyl-2-pyr- 
azoline with 2,4-dinitrochlorobenzene in the presence of 
sodium acetate. 

The formation of 2,4-dinitrophenylosazones from sev- 
eral alpha-bromo substituted 2,4-dinitrophenylhydrazones 
was demonstrated. 

Microfilm $2.50; Xerox $3.60. 62 pages. 


Bicyclo{ 1.1.0] BUTANE 
(L. C. Card No. Mic 60-1863) 


Richard Paul Ciula, Ph.D. 
University of Washington, 1960 


Chairman: Kenneth B. Wiberg 


Several approaches were investigated in the course of 
the study of reactions which might lead to the formation of 
a bicyclo[1.1.0Jbutane. The first of these was the addition 
of diphenyldiazomethane to cyclopropene in the presence 
of copper powder. The solid product which was formed 
was shown to have incorporated intact the elements of di- 
phenyldiazomethane and to have undergone rearrangement 
involving ring-opening of the cyclopropane ring to give a 
six-membered ring. The second approach was the addition 
of iodomethylzinc iodide to dimethyl acetylenedicarboxylate 
with the intention of having a two-step addition to the 
acetylenic bond with the formation of a bicyclic system. 
Investigation has shown, however, that in no case was the 
two-step reaction accomplished. The only product which 
could be readily identified from the reaction mixture was 
dimethyl iodofumarate. While structures were proposed 
for the two liquid products obtained from the reaction, they 
could not be completely established. 

The final method to be investigated was the 1,3-elimi- 
nation of the elements of hydrogen halide from a 3-halocy- 
clobutanecarboxylic ester. An attempt to prepare such a 
derivative by the cyclization reaction of 1,3-dibromo-2- 
acetoxypropane with diethyl malonate failed to give the 
cyclobutane compound as reported. Apparently the major 
reaction was transesterification. In an effort to provide a 
blocking group stable to basic media, an attempt was made 
to prepare the 2-tetrahydropyranyl ether of 1,3-dibromo- 
propanol. However, the product that was obtained showed 
the presence of hydroxyl groups. 

A more favorable route to ethyl 3-bromocyclobutane - 
carboxylate was reported and repetition of this sequence 
gave the desired product. The iodo compound, which was 
reported in the sequence, was found to be unstable and as 
a result, the 3-bromo derivative was prepared. The 
optimum yield was achieved with the reaction of 
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3-carbethoxycyclobutyl benzenesulfonate and lithium bro- 
mide. Some doubts were raised concerning the structure 
of this compound, since rearrangement to a cyclopropyl- 
carbinyl system was thought to be a possibility. This 
compound and numerous other cyclobutyl and cyclopropyl 
compounds were investigated using nuclear magnetic reso- 
nance spectroscopy. It was found that for comparably 
substituted ring systems, the position of the ring proton 
absorption could be used to differentiate between a cyclo- 
propane and cyclobutane ring. 

With the structure of the bromide established as being 
unrearranged, attempts were made to induce elimination 
of hydrogen bromide with sodium hydride in several 
ethylene glycol diethers. However, in no case was anything 
other than the starting material recovered. Using sodium 
triphenylmethide in ether, a low boiling, bromine-free 
product was obtained. An investigation of the nuclear mag- 
netic resonance spectrum led to the conclusion that this 
spectrum could only be accommodated by ethyl bicyclo- 
[1.1.0}butanecarboxylate. Further investigation of the 
spectrum led to information concerning the various carbon- 
hydrogen bond angles in the molecule. This also provided 
a rationalization for the facile polymerization of this com- 
pound, The results of hydrogenation experiments on the 
bicyclic system were interpreted in the light of recent work 
on the hydrogenation of alkylidene- and vinylcyclopropanes. 

Microfilm $2.50; Xerox $5.40. 107 pages. 


PART I. ACID CLEAVAGE OF 
meta- ALKYLPHENYLTRISOPROPYLSILANES. 
PART I. THE METALATION OF FERROCENE 
AND ALKYLFERROCENES WITH AMYLSODIUM. 
PART Il. STERIC EFFECTS OF THE 
TRIPHENYLMETHYL GROUP. 


(L. C. Card No. Mic 60-2192) 


Frank Scott Clark, Ph.D. 
Purdue University, 1960 


Major Professor: Dr. Robert A. Benkeser 


Part I. Acid Cleavage of meta-Alkylphenyltriisopropyl- 
silanes. - The rates of cleavage by acid of the triisopropyl- 
silyl group from a series of m-alkylphenyltriisopropyl- 
silanes [m-RC,H,Si(i-CsH7)s] were measured. The rates 
increase linearly as the meta-alkyl group was varied from 
methyl, to ethyl, to i-propyl, and t-butyl. This increase 
is consistent with an inductive effect from the meta- 
substituent. 

Solvation effects are shown to be relatively unimportant 
in the detriisopropylsilylation reaction. The rate relation- 
ships which exist in the desilylations of trimethyl-,triethyl-, 
and triisopropyl are explained in terms of a variation in 
transition states in this series. 





Part Il. The Metalation of Ferrocene and Alkylferro- 
cenes with Amylsodium. - The metalation of ferrocene, 
methylferrocene, and ethylferrocene with one equivalent of 
amylsodium leads predominantly to dimetalation. Evidence 
is presented which indicates that this metalation occurs on 
the two rings and not on the side chain of the ethylferrocene. 











Part Il. Steric Effects of the Triphenylmethyl Group. - 
Experiments are presented which show that the triphenyl- 
methyl group has a large steric requirement. This con- 
clusion is used to interpret isomer distributions previously 
observed in the Wieland reaction. 

A reported tritylation of 2,3,5-trimethylphenol is shown 
to be in error. This phenol under the conditions of the 
Baeyer-Villiger reaction produces triphenylmethane and 
another unidentified compound. 

Microfilm $2.50; Xerox $5.40. 107 pages. 





A STEREOSELECTIVE TOTAL 
SYNTHESIS OF ESTRONE 


(L. C. Card No. Mic 60-2423) 


John Elton Cole, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor William S. Johnson 


A stereoselective total synthesis of estrone I has been 
accomplished starting with 6-methoxy-a-tetralone. The 
tetralone was converted in 75% yield to the adduct, 2,3- 
dehydro-II (R; = O) by treatment with vinylmagnesium 
bromine, followed by dehydration with iodine in benzene 
and condensation of the resulting diene with quinone. Zinc 
in acetic acid reduction of the adduct gave in 86% yield the 
dihydro adduct II (Ri=O). Various methods of protecting 
the C,-carbonyl of the diketone II (Ri=O) were investi- 
gated, however, the most practical method found was se- 
lective Meerwein-Ponndorf-Verley reduction, which af- 
forded a mixture of ketols II (Ri=OH, H). After alkaline 
epimerization at C4, the ketols II (R=OH, H) were con- 
verted in48.5% overall yield from II (Ri=0O) tothe ketone III 


Va C/D cis 
Vb C/D trans 
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(Ri=H; Re=Hz) by Wolff-Kishner reduction followed by 
Oppenauer oxidation. The ketone III (R,=H; R2=Ha2), after 
conversion to the furfurylidene ketone II (R,=H; Re=C,- 
H;0-CH=), was methylated to afford a 56% yield of the 
trans-methylated furfurylidene ketone III (Ri=CHs; R2= 
C4HsO°CH=). Oxidation with alkaline hydrogen peroxide, 
followed by reduction of the acidic material (the 10b:11- 
dehydro derivative of the acid (IV) with sodium in liquid 
ammonia, afforded in 31.5% yield a product, identified as 
the known dl-homomarrianolic acid methyl ether IV. The 
conversion of this dibasic acid into estrone I had already 
been described. The overall yield for this stereoselective 
synthesis of the dl-homomarrianolic acid methyl ether IV 
from 6-methoxy-a-tetralone by this method was 5.3%. 

In order to test the effect of the A*>~*° double bond 
on the stereochemical course of the angular methylation, 
the unsaturated furfurylidene ketone Va (Ri=O; R2=C4Hs - 
O-CH=) was prepared. Methylation gave exclusively the 
cis-isomer. 

All four racemates of the methoxyhydrochrysenone 
structure VI were prepared by chemical reduction of the 
cis-ketal Va (Ri=-OCsH,O-; Rz2=Hz2) and the trans-ketal 
Vb (Ri = -OCsH,O-; R2=Hz). The hitherto unknown cis- 
syn-trans-isomer of VI was methylated, after suitable 
protection of the C2-position, to give exclusively the cis- 
methyl isomer, a precursor to 14-iso-estrone. 

Microfilm $3.50; Xerox $12.40. 272 pages. 


STUDIES IN THE PHTHALIMIDE AND 
PHTHALIMIDINE SERIES 


(L. C. Card No. Mic 60-2195) 


Blaine Gordon Corman, Ph.D. 
Purdue University, 1960 


Major Professor: James H. Brewster 


Three possible intermediates in the reduction of phthal- 
imide to phthalide in basic medium have been prepared. 
3-Hydroxyphthalimidine, phthalaldehyde, and o-hydroxy- 
methylbenzamide are all converted to phthalide when sub- 
jected to the reaction conditions. Several pathways for the 
reduction must therefore still be considered. 

3-Hydroxyphthalimidine is hydrolyzed in good yield to 
phthalaldehydic acid; 3-ethoxyphthalimidine, di-(3-phthal- 
imidinyl) ether, and 2-phenyl-3-hydroxyphthalimidine are 
hydrolyzed to this acid in lower yield. A Cannizzaro re- 
action on 3-hydroxyphthalimidine gave the expected phthal- 
ide and phthalic acid after acidification; however, a 
crossed Cannizzaro reaction with formaldehyde failed, as 
did attempted additions of malonic acid and Perkin reac- 
tions. Attempted reduction with lithium aluminum hydride 
and attempted addition of Grignard reagents gave only un- 
stable colored products. 

N-Phenylphthalimide and 2-phenyl-3-hydroxyphthal- 
imidine were reduced in good yield to 2-phenylisoindoline 
by lithium aluminum hydride. Addition of phenylmagne- 
sium bromide to 2-phenyl-3-hydroxyphthalimidine gave 
low yields of 2,3-diphenylphthalimidine, as did phenyllithium 
in the presence of zinc chloride. 
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A STUDY OF DIECKMANN CONDENSATION. 
PART I: THE FORMATION OF FIVE AND SIX 
MEMBERED RINGS. PART II: THE STABILITY 

OF CIS AND TRANS 9-METHYL DECALINS. 


(L. C. Card No. Mic 60-2446) 


Michael J. D’Errico, Ph.D. 
Columbia University, 1960 


The Dieckmann condensation was used as a means of 
investigating two problems: 1) the formation of five and 
six membered rings and 2) the relative stabilities of cis 
and trans 9-methyl decalin. 

First, the reversibility of the condensation in alcohulic 
alkoxide was ascertained. This was accomplished by com- 
petition reactions. For example, when dimethyl pimelate 
and methyl cyclopentanone-2-carboxylate were refluxed in 
equivalent amounts with one equivalent of base a mixture 
results which contains both five and six membered rings. 

The kinetics of the Dieckmann condensation of diethyl 
pimelate were studied and the results are listed below: 


Temperature °C. 60 70 90 
10°k (min *) 0.104 0.245 1.23 








The heat of activation and entropy of activation were found 
to be 19.0 Kcal. and -28.1 e.u. When these results were 
compared to the literature values for the diethyl adipate 
condensation, it was found, as expected, that the five mem- 
bered ring forms faster and that the six membered ring 
has the lower heat of activation and less positive entropy. 
The cyclization of trimethyl 3-carboxy pimelate (I) was 
studied because it can form either five or six membered 


rings. 
OOR _. COOR , oor vedio 
OOR COOR ROOC ROOC 
O ) 


COOR 


I 0 I IV 


It was found that when sodium in alcohol was used as the 
condensing agent, the products contained 85% of the five 
membered isomer IV and 15% of the six membered iso- 
mers. When sodium in benzene was used, the products 
contained 81% of I and 19% of IV. No trace of the isomer 
Ill could be found. A mechanism has been proposed for 
this apparent anomaly. 

The Dieckmann condensation was also examined with 
respect to the stereochemical selectivity of the cyclization 
process to form decalin derivatives via tri-esters of the 


type 
COOR 


COOR 
COOR 


where, although only one ring size is possible, two dif- 
ferent stereochemical results may be obtained. When this 
tri-ester is cyclized, it yields a decalin with an angular 
substituent. Even though the products of this reaction do 
not resemble the unsubstituted 9-methyldecalins, the 
transition state or intermediate in the condensation is such 
that, as with 9-methyldecalin itself, the trans isomer pos- 
sesses one less axial axial interaction than does the cis 
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isomer. The tri-ester was synthesized and cyclized with 
the following results: 


Base used Solvent % Cis % Trans 





43.8 
57.7 
61.5 


96.2 
42.3 
38.5 


Sodium Hydride 
Potassium t-butoxide 
Sodium ethoxide 


Benzene 
t-Butyl alcohol 
Ethanol 


The products of the cyclization were degraded to 9-decalyl 
acetic acid for the purpose of analysis. The stereochemi- 
cally pure cis and trans 9-decalyl acetic acids were syn- 
thesized by independent routes for comparison. 

Microfilm $2.50; Xerox $4.00. 72 pages. 


AN INVESTIGATION OF THE NEUTRAL 
MATERIALS IN THE BENZENE 
EXTRACT OF ASPENWOOD 


(L. C. Card No. Mic 60-2088) 


James Arthur Harrocks, Ph.D. 
The Institute of Paper Chemistry, 
affiliated with Lawrence College, 1960 
Chairman: Irwin A. Pearl 

In recent years aspen has become an important source 
of paper-making fiber, but its increased use has been ac- 
companied by certain problems as well. Aspen contains 
relatively large amounts of extractives or resins which are 
not easily removed during the pulping and bleaching opera- 
tions and which may later cause such problems as “pitch” 
or loss of absorbency. Despite this, almost nothing is 
known at the present time about the nature of these resins. 
Accordingly, this thesis deals with an investigation of the 
nature of the neutral portion of the benzene extract of 
trembling aspen, Populus tremuloides. 

A preliminary separation on the basis of hot methanol 
solubility yielded methanol-insoluble and methanol-soluble 
fractions. 

Saponification of the methanol-insoluble fraction yielded 
an acid fraction containing a mixture of fatty acids and an 
unsaponifiable fraction containing an unknown alcohol, 
Cs2H540. 

The fatty acids were separated into a saturated and an 
unsaturated fraction by low temperature crystallization 
from ether. Gas chromatography of the saturated acid 
fraction indicated the presence of all the members of the 
series from Cyi2 to Co, including the odd-numbered acids. 
This is the first time that the odd-numbered fatty acid 
series has been reported in a wood extract although n- 
heptadecanoic acid was recently isolated from a tall oil 
from Pinus radiata. (1). 

Liebermann-Burchard and digitonin tests performed on 
the unknown alcohol indicated that it was not steroidal. 
Unsaturation was indicated by the addition of bromine. 
This alcohol, which precipitated from methanol as the 
hemi-hydrate, had the following properties: m.p. 164- 
165°C. and [a]7> = +16.7° (C = 0.02 in chloroform). An 
acetate was prepared and found to have the same melting 
point as the parent alcohol, 164-165°C. 








| 





An attempted acetyl analysis of the acetate by direct 
saponification followed by a determination of the volatile 
acids produced indicated that three moles of acid had been 
liberated instead of the expected one mole. The low oxy- 
gen content of the acetate, seven per cent, precluded the 
existence of additional acyl groups. 

Saponification of the methanol-soluble fraction yielded 
fatty acids, fatty alcohols, saturated aliphatic hydrocarbons, 
glycerol, and an unknown material, C32Hs,0. 

The fatty acid fraction was again separated into a satu- 
rated fraction and an unsaturated fraction by low tempera- 
ture crystallization from ether. The saturated acid frac- 
tion was found by gas chromatography to contain all the 
members of the series from Cis to C2, with the single ex- 
ception of C27. Gas chromatography of the unsaturated 
acid fraction indicated that the major component was lino- 
leic acid with some oleic acid present as well. 

The unsaponifiables from the methanol-soluble fraction 
were separated by column chromatography on alumina into 
four groups. The fraction eluted with low boiling (30-60°) 
petroleum ether was found to contain saturated aliphatic 
hydrocarbons. These were present as a complex mixture 
with the consistency of petroleum jelly. The fraction 
eluted with benzene was found to contain fatty alcohols. 
Gas chromatography of these indicated the presence of Ca.,, 
C2e and C27 alcohols. 

The fraction eluted with chloroform was found to con- 
tain an unknown steroidal material, C;2HseO. This com- 
pound gave Liebermann-Burchard and digitonin tests char- 
acteristic of sterols. Its failure to decolorize a carbon 
tetrachloride solution of bromine indicated that there was 
no side chain unsaturation. This alcohol crystallized from 
methanol as the hemi-hydrate with the following properties: 
m.p. 136-137°C. and [a@]F = -31° (C = 0.02 in chloroform). 
The acetate was prepared and found to have the following 
properties: m.p. 117.5-118.0°C, and [a]f} = -28.4° (C = 
0.02 in chloroform). The benzoate was also prepared and 
found to have the following properties: m.p. 147-148°C. 
and [a]F° = -14.3° (C = 0.02 in chloroform). The empirical 
formula was confirmed by carbon-hydrogen analyses of the 
parent compound and the two derivatives. 

The glycerol isolated from the water layer of the 
methanol-soluble fraction saponification was identified 
chromatographically and by the preparation of the tri-p- 
nitrobenzoate. The ratio of glycerol isolated to fatty acids 
was 0.03 compared to the ratio of approximately 0.10 to be 
expected in the case of the tri-glycerides. This suggests 
the presence of fatty acid esters other than glycerides in 
addition to the expected triglycerides. 
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THE SYNTHESIS OF BIFUNCTIONAL DIENES 
FROM 2-HYDROXYMETHYL-1,3-BUTADIENE 
AND THEIR USE IN DIELS-ALDER 
POLYMERIZATIONS 


(L. C. Card No. Mic 60-2273) 


Matthew Edward Hermes, Ph.D. 
University of Maryland, 1959 


Supervisor: Professor William J. Bailey 


The purpose of this investigation was to prepare high 
molecular weight materials through polymeric Diels-Alder 
reactions. Various bifunctional dienes were synthesized 
and were copolymerized with available bifunctional dieno- 
philes and the properties of the resulting polymers were 
recorded. 

Two nev’ syntheses of 2-hydroxymethy1-1,3-butadiene, 
the bifunctional diene precursor, were studied. The first 
of these involved the condensation of ethyl chloroacetate 
and diethyl malonate to give triethyl 1,1,2-ethanetricar- 
boxylate in a 62% yield. One-step reductive acetylation of 
this ester with lithium aluminum hydride followed by 
acetic anhydride gave a 52% yield of 1,4-diacetoxy -(2-acet - 
oxymethyl) -butane and a 16% yield of 2-methylene-1,4- 
butanediol diacetate. The triacetate was pyrolyzed in the 
vapor phase to give a 33% yield of 2-acetoxymethyl-1,3- 
butadiene and a 14% yield of presumably the two possible 
olefin diacetates, 2-methylene-1,4-butanediol diacetate and 
2-vinyl-1,3-propanediol diacetate. Transesterification of 
the 2-acetoxymethyl-1,3-butadiene with methanol afforded 
a 52-63% yield of 2-hydroxymethyl-1,3-butadiene. 

The second approach involved the synthesis of 2-(N,N- 
dimethylamino) -2-ethyl-1,3-propanediol in two steps from 
2-amino-2-ethyl-1,3-propanediol. The primary amine was 
condensed with two moles of formaldehyde to give 5-ethyl- 
3,7-dioxa -1-azabicyclo-(3.3.0)-octane in an 85% yield, 
which was converted to the dimethyl amine in an 89% yield 
by hydrogenolysis. Acetylation of this tertiary amine gave 
2-(N, N-dimethylamino) -2-ethyl-1,3-propanediol diacetate 
in a 91% yield. The amine oxide of this acetate was formed 
with peracetic acid and on pyrolysis, a 53% conversion to 
2-acetoxymethyl-2-buten-1-yl acetate was obtained. Vapor 
phase pyrolysis of this acetate gave 2-acetoxymethyl-1,3- 
butadiene in 34% conversion which was converted to the 
diene alcohol as before. 

By the addition of two molar equivalents of 2-hydroxy 
methyl-1,3-butadiene to vinyl acetate, the bifunctional 
diene, bis -(2-butadienyl)-methylal was formed in a 31% 
yield. The dienol was also added to hexamethylenediiso- 
cyanate to give bis-(2-butadienyl)-methyl hexamethylene- 
dicarbamate (76%) and to m-xylylenediisocyanate to give 
bis -(2-butadienyl) -methyl m-xylylenedicarbamate (91%). 

These three bifunctional dienes were copolymerized 
with p-phenylene-bis-maleimide and benzidine-bis -male- 
imide and the bis -(2-butadienyl) -methylal was copolymer - 
ized with quinone. The polymers formed were all amor- 
phous, powdery materials with softening points under 200°. 
Intrinsic viscosities of the polymers were obtained in di- 
methylformamide solution and ranged between 0.05 and 
0.28. 

In an attempt to reduce ethylidenemalonic ester to 2- 
hydroxymethyl-2-buten-1-ol with lithium aluminum hydride, 
up to a 46% yield of ethylmalonic ester was isolable by 
prior reduction of the double bond. This same effect was 





noted on reduction with sodium borohydride and lithium 
bromide with dimethyl diethylene glycol (diglyme) as the 
solvent. Microfilm $2.50; Xerox $6.80. 141 pages. 


THE DIRECT ALKYLATION OF PYRIDINE 
BASES AND THE STUDY OF THE 
BUTTRESSING EFFECT IN 
2-METH YL-3-T-BUTYLPYRIDINE 


(L. C. Card No. Mic 60-2212) 


Milham Salem Howie, Ph.D. 
Purdue University, 1960 


Major Professor: Herbert C. Brown 


The alkylation of 3-picoline with methyl-, ethyl-, and 
isopropyllithiums was carried out and the isomer distribu- 
tions determined. The 2,3-product was the most predomi- 
nant except in the reaction with isopropyllithium, where 
the 2,5-product predominated. A similar result was ob- 
tained in the methyl free radical alkylation of 3-picoline. 
The methyl radicals, generated by the decomposition of 
lead tetraacetate, preferred to attack the 2-position form- 
ing predominantly the 2,3-isomer. A smaller amount of 
the 3,4-isomer and even lesser amounts of the 2,5-isomer 
and 2,3,6-trimethylpyridine were formed. The preference 
of the methyl radical for the 2- and 4-positions of the pyri- 
dine nucleus suggested that it might be a good method of 
obtaining 2-methyl-6-t-butylpyridine from 2-t-butylpyri- 
dine. This was found to be so, and the 2-methyl-6-t-butyl- 
pyridine along with 4-methyl-2-t-butylpyridine was syn- 
thesized. Up until this time, 2-methyl-6-t-butylpyridine 
had been prepared only by a most difficult and unrewarding 
cyclization procedure. 

The preparations of 2,6-dialkylpyridines were also in- 
vestigated. One phase involved the reactions of 2-alkyl- 
pyridines with methyl-, ethyl-, and isopropyllithiums. 
Excellent conversions were obtained except where 2-pico- 
line and methyllithium were used as reactants. The second 
phase involved a study of the competitive alkylation of 2, 
6-lutidine with sodium amide and methyl chloride. The 
results obtained gave further evidence that the 2-methyl > 
2-ethyl > 2-isopropyl toward alkylation using sodium 
amide and methyl chloride. 

2-Methyl-3-t-butylpyridine was finally synthesized 
from the methyl radical alkylation of 3-t-butylpyridine. 
There was also isolated from the alkylation a much larger 
amount of 2-methyl-5-t-butylpyridine and a smaller amount 
of what is believed to be 2,6-dimethyl-3-t-butylpyridine. 
The 2-methyl-3-t-butylpyridine was vitally needed to com- 
plete the study of the buttressing effect in 2-methyl-3- 
alkylpyridines, and had eluded synthesis for many years. 

Previous to the successful synthesis of 2-methyl-3-t- 
butylpyridine a trace amount had been found in the product 
from the reaction of methyllithium with 3-t-butylpyridine. 
It was present to the extent of 2-4%, with the remainder of 
the product being the 2,5-isomer. This extreme prefer- 
ence for the 2,5-isomer is attributed to the 3-t-butyl group 
hindering attack at the 2-position. This hindrance was 
further observed in the radical methylation of 3-t-butyl- 
pyridine, where the relative yields of 2,3- and 3,4-product 
were diminished to a large extent. In the radical alkylation 
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the preferred sites are the 2-, 4-, and 6-positions. There- 
fore, the reaction with 3-t-butylpyridine should be slower 
than with 3-picoline, since two of the three sites are hin- 
dered. A competitive methylation of a mixture of the two 
substances with lead tetraacetate verified this. The 3- 
picoline was found to react twice as fast as the 3-t-butyl- 
pyridine. 

As a preliminary investigation of the buttressing effect 
in 2-methyl-3-t-butylpyridine, the relative rates of reac- 
tion of the 2,3- and 2,5-isomers with methyl iodide were 
measured. The rates were obtained at 25° in nitrobenzene. 
A significant buttressing effect was found to be present in 
the 2,3-isomer causing the rate to be four times slower 
than with the corresponding 2,5-isomer. 

Previous to the rate measurements the pKa values, in 
acetate buffers at 25°, of the two isomers were determined. 
The pKa value of the 2,5-isomer agreed with the calculated 
additive value, while that for the corresponding 2,3-isomer 
was slightly high. The deviation of .21 pKa units was at- 
tributed to the field effect, and is consistent with the re- 
sults obtained by other workers for the pKa values of 2,3- 
dialkylpyridines. 

Microfilm $2.50; Xerox $7.60. 163 pages. 


THE REACTION OF t-BUTYL HYPOCHLORITE 
WITH ORGANIC COMPOUNDS 


(L. C. Card No. Mic 60-2018) 


Burton B, Jacknow, Ph.D. 
Columbia University, 1960 


The halogenation of toluene by t-butyl hypochlorite at 


40°C was found to be strongly accelerated by azobisisobu- 
tyronitrile or light, completely inhibited by p-cresol or 
oxygen and retarded by hydroquinone, thus indicating a 
radical chain, Further substantiation of the existence and 
nature of the chain reaction was accomplished by analysis 
of the reaction products. The results revealed that 94% of 
the available chlorine was found in the alkyl side-chain of 
toluene; benzyl chloride (84%) and benzal chloride (5%) 
comprising the products. t-Butyl alcohol was the major 
oxygenated product. It is therefore believed that the radi- 
cal chain process can be formulated most simply as 


(CHs)sCO* + H-R ——+ (CH;)3;CO-H + R° 
R: + Cl-OC(CHs)s; —»R-Cl + (CHs)sCO- 


The reaction is very exothermic, and the kinetic chains 
were found to be very long (10,000 units). 

The relative reactivities of a large number of various 
organic compounds toward t-butyl hypochlorite were deter- 
mined and related to reactivities found by other workers 
for t-butoxy radical attack. 

Through the unique application of gas chromatography, 
data on the distribution of products, obtained from the 
chlorination of some organic compounds with t-butyl hypo- 
chlorite, was determined. In the free radical chlorinations 
of these substituted hydrocarbons, it appears that the effect 
of the various substituent groups and atoms is to deactivate 
the a- and §8-positions. The results also indicate that the 
effect of the substituent groups and atoms on the com- 
pounds, in directing free radical halogenation along the 





carbon chain, appears to be quite different for the common 
radical halogenating agents (Clz, SOXCl2 and Br2) and t- 
butyl hypochlorite. The magnitude of this “polar effect” is 
discussed in terms of the “effective electronegativity” of 
the attacking radical, the influence of the inductive effect 
of substituent groups and atoms, and the nature of the 
transition state for the substitution reaction. 

A more quantitative idea of the magnitude of the “polar 
effect” in radical chlorinations with t-butyl hypochlorite 
was obtained by carrying out competitive chlorinations of 
substituted toluenes. The results of the competitive reac- 
tions were treated in terms of the Hammett equation and 
yielded a rho value of -0.8310.02. The negative rho value 
indicates that election-withdrawing groups retard, and 
election-supplying groups facilitate, the attack of t-butoxy 
radicals on toluene. 

The relative reactivities of the different carbon- 
hydrogen bonds in 2,3-dimethylbutane, n-butane and 1- 
chlorobutane toward t-butyl hypochlorite have been meas- 
ured in the presence of certain solvents. The results 
indicate that aromatic solvents have a moderate effect on 
the isomer distribution obtained in these free radical 
chlorination reactions. These solvents also increase the 
temperature dependence of this distribution. The results 
support the conclusion that the reactivity of the t-butoxy 
radical can be altered by interaction with the solvent, pos- 
sibly by the formation of a stable 7-complex of the radical 
with the aromatic nucleus. This whole phenomenon is 
discussed in terms of the energetics and nature of the 
transition state of the radical displacement step. 

The radical chlorination of benzene with t-butyl hypo- 
chlorite resulted in the formation of a number of products. 
The relative quantities of the major products were deter- 
mined and their reactivities discussed. 

Microfilm $2.50; Xerox $6.60. 139 pages. 


THE REACTIONS OF ALKALI METAL 
HYDRIDES WITH ALKYLBORANES 


(L. C. Card No. Mic 60-2216) 


Albert Khuri, Ph.D. 
Purdue University, 1960 


Major Professor: Herbert C. Brown 


Sodium hydride will react with trimethylborane and 
triethylborane in the absence of solvents to form sodium 
trimethylborohydride and sodium triethylborohydride. The 
corresponding reactions with the commercially available 
lithium hydride do not occur under the conditions which 
were investigated. However, an “activated” lithium hy- 
dride was produced which reacts with the alkylboranes in 
the absence of solvents to form lithium trimethylborohy - 
dride and lithium triethylborohydride. The formation of 
etherated lithium trialkylborohydrides is shown to occur 
in both diethyl ether and n-butyl ether. However, it is also 
shown that the removal of the solvent from the adducts is 
possible leaving behind the unsolvated alkali metal trialkyl- 
borohydrides. These adducts can be reversibly decom- 
posed by heating to yield the “activated” lithium hydride 
and the alkylborane. 

Lithium hydride and sodium hydride react with 
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trimethylborane in the presence of dimethyl ether of di- 
ethylene glycol to form lithium trimethylborohydride and 
sodium trimethylborohydride. In the presence of excess 
trimethylborane an additional mole of the alkylborane is 
absorbed to form the alkali metal hexaalkyldiborohydrides, 
LiH(BMes)2 and NaH(BMes)2. The study was extended to 
solvents which included dimethyl ether of ethylene glycol 
and tetrahydrofuran where it was shown that analogous 
reactions occur. The solvent requirements were estab- 
lished for the formation of the trialkylborohydrides and the 
hexaalkyldiborohydrides. The results indicate that the 
hexa- complexes require a minimum coordination of four 
oxygen atoms and will coordinate with six oxygens when 
steric factors are favorable. 

The reactions of 1M solutions of lithium triethylborohy- 
dride in dimethyl ether of diethylene glycol with several 
inorganic reagents and typical organic functional groups 
were investigated. It was found that the reagent reduces 
nitriles to aldehydes in excellent yields and offers promise 
as a useful selective reducing agent. 

Microfilm $3.20; Xerox $11.25. 246 pages. 


THE SYNTHESIS OF 1-BROMO-3- 
NITROCARBAZOLE AND PRELIMINARY STUDIES 
TOWARD THE SYNTHESIS OF POLYCYCLIC 
COMPOUNDS CONTAINING NITROGEN 


(L. C. Card No. Mic 60-2275) 


Charlotte Marie Kraebel, Ph.D. 
University of Maryland, 1959 


Supervisor: Professor Nathan L. Drake 


PART I 


The nitration of 2-p-toluenesulfonamidobiphenyl and 
subsequent hydrolysis yielded 2-amino-5-nitrobiphenyl. 
This was brominated to 2-amino-3-bromo-5-nitrobiphenyl. 
Diazotization of the amine with isoamyl nitrite followed by 
treatment of the diazonium salt with aqueous sodium azide 
yielded 2-azido-3-bromo-5-nitrobiphenyl. Thermal de- 
composition of 2-azido-3-bromo-5-nitrobiphenyl produced 
1-bromo-3-nitrocarbazole, 


PART II 


The development of a route to the morphinan and 4- 
dibenzo[de,g]quinoline nuclei was undertaken by way of the 
Diels-Alder adduct of nitroethylene with bi-1-cyclohexen- 
l-yl. A compound, CisHz2s5NO2, N-carboxymethyl-1,2,3,4, 
5,6,7,8,9,10,11,14-dodecahydro-9-aminophenanthrene, has 
been prepared. It was characterized by a copper salt. 

The reaction of nitroethylene with bi-1-cyclohexen-1-yl 
takes place at room temperature with or without acetic 
acid as diluent to yield 1,2,3,4,5,6,7,8,9,10,11,14-dodeca- 
hydro-9-nitrophenanthrene to the extent of 40-68% of that 
theoretically possible. The reaction of bi-1-cyclohexen- 
1-yl with tetracyanoethylene in benzene solution gave 76% 
of the adduct. 

Ozonolysis of dodecahydro-9-nitrophenanthrene pro- 
duced 1,2-di(2-ketocyclohexyl)-1-nitroethane, which yielded 
a di-phenylhydrazone and a di-2,4-dinitrophenylhydrazone. 
The sodio salt of this ketone was partly converted to a 





triketone, 1,2-di(2-ketocyclohexyl)-1-ketoethane. The in- 
frared spectrum of the material isolated showed a strong 
band at 1707 cm. * (carbonyl), a band at 1542 cm.~* (nitro), 
and a weak band at 1605 cm.~* (8-diketone). 

The Nef reaction on the sodio salt of dodecahydro-9- 
nitrophenanthrene yielded a pair of ketones identified by 
infrared spectra and isolated as their 2,4-dinitrophenylhy- 
drazones. The conjugated ketone, 1,2,3,4,5,6,7,8,9,10,11, 
12 -dodecahydro-9-ketophenanthrene had weak peaks at 
1707 cm.’ and 1545 cm. * and a strong broad band at 
1660 cm. * in the infrared. In isooctane, its ultraviolet 
spectrum showed A max at 235 my (€ =3,880) and 280 mu 
(€ =940). Its 2,4-dinitrophenylhydrazone was red; its 
ultraviolet spectrum in chloroform showed A max at 260 
mu (€ =20,400) and an inflection at 293 mu. 

The unconjugated ketone, 1,2,3,4,5,6,7,8,9,10,11,14- 
dodecahydro-9-ketophenanthrene had strong bands at 1705 
cm.’ and 1542 cm. * and a weak band at 1660 cm. ° in 
the infrared. Its 2,4-dinitrophenylhydrazone was yellow 
and showed an inflection at 260 my in the ultraviolet (in 
chloroform). This derivative was converted to the conju- 
gated ketonic derivative by prolonged exposure to acidic 
2,4-dinitrophenylhydrazine solution. 

Dodecahydro-9-nitrophenanthrene was regenerated 
from its sodio salt by the action of hydroxylamine hydro- 
chloride. 

Hydrogenation of dodecahydro-9-nitrophenanthrene in 
the presence of 10% palladium on charcoal catalyst gave 
59-77% yields of dodecahydro-9-aminophenanthrene. Stan- 
nous chloride reduction gave only a 13% yield of the amine. 
The amine had strong peaks at 3329 cm. *, 3284 cm.™*, 
and 1597 cm.~* in the infrared. Its hydrochloride absorbed 
at 1608 cm. * (strong) and 1300 cm.~* (weak). 

Alkylation of dodecahydro-9-aminophenanthrene with 
chloroacetic acid yielded the N-carboxymethyl] derivative. 
Its infrared spectrum showed no absorption in the NH 
stretching region, as is characteristic of amino acids, but 
absorption did occur at 1580 cm. * (ionized carboxyl) and 
1625 cm.~* (NH32). 

Microfilm $2.55; Xerox $8.80. 195 pages. 


REACTIONS BETWEEN GRIGNARD REAGENTS 
AND BENZYL HALIDES: I. FUNCTIONAL 
EXCHANGE. II, EFFECTS OF HEAVY 
METAL HALIDES. 


(L. C. Card No. Mic 60-2298) 


Norman Paul Loire, Ph.D. 
New York University, 1960 


Adviser: Robert T. Morrison 


The reactions of benzyl bromide and of benzyl] chloride 
with methyl-, ethyl-, n-butyl-, and benzylmagnesium hal- 
ides were studied. Ethyl- and n-butylmagnesium halides 
were found to convert the benzyl halides not only into 
alkylbenzenes (alkylation) and bibenzyl (dimerization) but 
also into benzylmagnesium halides (exchange). Under 
certain conditions exchange is the major reaction. In the 
exchange reaction the original Grignard reagent is con- 
verted not into alky] halide but into alkane, alkene, and alkyl 
dimer. A free radical mechanism is proposed for exchange. 
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The effects of small amounts of cobaltous, ferric, and 
manganous chlorides of each of the above reactions was 
studied. With the proper combination of metal halide, 
benzyl halide, and Grignard reagent, each of the three re- 
actions can be powerfully catalyzed. The catalytic effects 
of the metal halides are interpreted on the basis of homo- 
lytic instability and Lewis acidity of intermediate organo- 
metallic compounds. 

Microfilm $2.50; Xerox $7.00. 147 pages. 


AZEPINE AND DIAZEPINE RING SYSTEMS 
(L. C. Card No. Mic 60-1870) 


Richard Boardman Lund, Ph.D. 
University of Washington, 1960 


Chairman: H. J. Dauben Jr. 


Attempts were made to synthesize the unknown and 
theoretically important azepine and diazepines in order to 
study these ring systems from the standpoint of possible 
aromatic character. Although these parent systems could 
not be prepared, some derivatives were synthesized and 
studied. 

An attempted synthesis of azepine by the photolytic di- 
azomethane ring-enlargement of pyridine failed to give 
any ring-enlarged product. Instead, it was found that a 
trace of water would catalyze the methylation of pyridine 
by diazomethane (without irradiation) to give the N-methyl- 
pyridinium cation. 

A reinvestigation has been made of the 4,5-benzo-2,7- 
dicarbomethoxy-N-methylazepine system and several dis- 
crepancies have been uncovered in the literature. In par- 
ticular, a bromination product which was reported to be 
the corresponding N-bromo analog was found instead to be 
a rearranged product, and a hydrogenation product re- 
ported as the corresponding tetrahydro-diacid was shown 
to be the corresponding dihydro-diester. 

As a model system in which to develop oxidative de- 
hydrogenation methods to be applied to the synthesis of 
diazepine ring-systems, the dehydrogenation of 1,1- and 
1,3-diamines to the corresponding amidinium salts was 
studied. In this investigation the previously unknown bis- 
(dimethylamino)methinium perchlorate was successfully 
prepared and its properties were studied. This prepara- 
tive method, however, could not be extended to include 
amidiniums with more than one vinyl carbon atom. 

In a study of the n.m.r. spectra of an amidinium series 
with 1,3,5- and 7-vinyl carbon atoms, it was found that 
these systems exist in an all-trans-conformation and the 
prediction that the relative electron densities should be 
highest on the nitrogen, B- and 6-positions has been ex- 
perimentally verified. 

Attempts to prepare 1,2-diazepine by the cyclization of 
glutaconaldehyde with hydrazine gave only a polymeric 
product, and the analogous condensation with 4-methyl-3- 
heptene-2,6-dione gave N-amino-2,4,6-collidinium per- 
chlorate as product. 

A reinvestigation of the bis-(2,2'-biphenyl)urea system 
has revealed no evidence of aromaticity, and attempts to 
prepare diazatropone derivatives from the condensation of 
unsaturated dialdehydes with urea were unsuccessful. 





It was found that 2,3-benzo-5,7-dimethyl-1,4-diazepine 
would undergo electrophilic substitution with bromine, as 
would the corresponding 2,3-dihydro analog. In addition, 
the previously unknown 2,3-dihydro-1,4-diazepine system 
was successfully prepared, and was found to undergo sub- 
stitution in the 6-position. These substitutions are con- 
sidered to be due to the trimethinium amidinium group 
contained in these systems rather than to indicate cyclic 
aromaticity. Attempted hydride abstraction on the 2,3- 
benzo-analog to give a diazatropenium system was unsuc- 
cessful. 

Attempts to introduce an additional double bond into 
2,3-dihydro-1,4-diazepines with a number of oxidizing 
agents was unsuccessful. The anthracene adduct of 5,7- 
dimethyl-1,4-diazepine was prepared, but all attempts to 
effect a retrograde Diels-Alder were unsuccessful. 

It is concluded that since a variety of preparative 
methods have been unproductive in yielding fully-unsatu - 
rated azepine and diazepines, it is very likely that these 
systems are non-aromatic. In addition, from a study of 
the derivatives of these systems obtained, no evidence for 
cyclic aromatic character, as contrasted to the aromaticity 
due to the amidinium group contained in 1,4-diazepines, 
has been found. 
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SYNTHESIS AND REACTIONS OF 
2-ALLYL-2-METHYL-1,3-CYCLOPENTANEDIONE 


(L. C. Card No. Mic 60-2124) 


Joseph Heritage Manhart, Ph.D. 
The Ohio State University, 1960 


The preparation of 2-allyl-2-methyl-1,3-cyclopentane- 
dione (I) was accomplished by allylation of 2-methyl-1,3- 
cyclopentanedione (II). II was synthesized in four steps 
from 2-butanone and diethyl oxalate. 

Condensation of I with 2-methoxy-6-naphthyllithium 
was expected to give 2-allyl-2-methyl-1-(2-methoxy-6- 
naphthyl)cyclopentan-3-one-1-ol (II), which was desired 
as an intermediate in the projected synthesis of 11-keto- 
equilenin. However, the only compound obtained was 1-(2- 
methoxy -6 -naphthy1) -5-methyloct-7-ene-1,4-dione (IV) 
formed by cleavage of the cyclopentane ring. The structure 


CH; O 


CHz = CHCHz | a 
Ar 
oe OS in 
ArCOCHL HLOCHCHsCHLH=CH; 
I R= CHLH=CH, IV 
ll R=H Ar = 2-methoxy-6-naphthyl radical 
of IV was established by infrared and nuclear magnetic 
resonance spectra. This cleavage presented a new method 
of synthesis of 1,4-diketones. 
Attempts were made to prove the structure of the 
carbon skeleton of IV by synthesis. IV was hydrogenated 
to give 1-(2-methoxy -6 -naphthyl) -5-methyl-1,4-octanedione 
(V). Both 1-(2-methoxy -6-naphthy]l)-5-methyl-1-octanone 
(VI) and 1-(2-methoxy-6-naphthyl)-5 -methyl-4-octanone 
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(VII) were synthesized. Several attempts to convert V, 
VI, and VII to 1-(2-methoxy -6-naphthyl)-5-methyloctane 
were unsuccessful. 

Microfilm $2.50; Xerox $3.00. 53 pages. 


THE SYNTHESIS AND PROPERTIES 
OF SOME SPIRO COMPOUNDS 


(L. C. Card No. Mic 60-2166) 


Paul Anthony Naro, Ph.D. 
The Pennsylvania State University, 1960 


Four high purity spiro hydrocarbons and sixteen spiro 
intermediates have been prepared, Although no completely 
new synthetic techniques were developed, existing syntheses 
have been significantly improved and many errors in the 
open literature have been corrected. These improvements 
and corrections represent a significant contribution to the 
field of spirane chemistry. 

The syntheses and dehydrations of two a-hydroxyspi- 
ranes, 6-hydroxyspiro(4.5)decane and 7-hydroxyspiro(5.6)- 
dodecane, have been performed. These spiranols are 
unique in that the neopentyl system is simultaneously a 
part of two alicyclic rings. Consequently, any rearrange- 
ments which occur must result in changes in ring size. It 
was hoped that the rearrangements of these systems might 
provide new routes to otherwise difficulty obtainable fused 
ring compounds, but this hope was not realized. The types 
of rearrangements which occur in these systems have no 
parallel in aliphatic neopentyl compounds. 

The results of the dehydration of 6-hydroxyspiro(4.5)- 
decane suggest that the conformation of the cyclohexane 
ring is instrumental in determining the course of the en- 
suing rearrangement. Evidence indicates that dehydration 
occurs only when the hydroxyl group is in the sterically 
unfavorable axial conformation. On the other hand, the 
products of the dehydration of 7-hydroxyspiro(5.6)dodecane 
indicate that ring strain is probably the most prominent 
factor in this system. 

A preparatory vapor phase chromatography apparatus 
was built to separate the olefins from the dehydration of 
7-hydroxyspiro(5.6)dodecane. The apparatus as constructed 
is believed to be amenable to large scale separations of 
other types of compounds as well. 

The infrared spectra of the following compounds have 
been obtained and studied: 6-ketospiro(4.5)decane, 6- 
hydroxyspiro(4.5)decane, spiro(4.5)deca-6-ene, 7-n-hexa- 
decyl-6-ketospiro(4.5)decane, 1-ketospiro(5.5)undeca-8- 
ene, 1-ketospiro(5.5)undecane, spiro(5.5)undeca-2-ene, 7- 
ketospiro(5.6)dodecane, 7-hydroxyspiro(5.6)dodecane, 
spiro(5.6)dodeca-7-ene, 1-carboxycyclopentanebutyric 
acid, 1-carboxycyclohexanebutyric acid, spiro(4.5)decane 
(P.S.U. 620), 7-n-hexadecylspiro(4.5)decane (P.S.U. 621), 
spiro(5.5)undecane (P.S.U. 622), and spiro(5.6)dodecane 
(P.S.U. 623). So far as is known, this thesis contains the 
most extensive compilation and analysis of spirane spectral 
data ever recorded, 

A doublet absorption band at 7.30-7.66 microns was 
observed in all of these spectra. This band has tentatively 
been assigned to the spiro system. Although it is not 
unique for spiro compounds it will serve as a useful quali- 
tative tool. 





The four spiro hydrocarbons which have been prepared 
are as follows: 


P.S.U. No. 


620 Spiro(4.5)decane 

621 7-n-Hexadecylspiro(4.5)decane 
622 Spiro(5.5)undecane 

623 Spiro(5.6)dodecane 


Name 


The following properties have been determined for the 
hydrocarbons: viscosities and densities at five tempera- 
tures (at four temperatures for P.S.U. 620); boiling points 
at 20, 30, 40, 60 and 100 mm. pressure (at 0.5, 1.0, 2.0, 
5.0 and 10.0 mm. pressure for P.S.U. 621); aniline points; 
furfural points; infrared spectra; refractive indices at 
20°, 30° and 40°C, In addition, the melting point of P.S.U. 
622 was determined calorimetrically. 

The following properties have been calculated for the 
hydrocarbons: absolute viscosities at the temperatures 
for which kinematic viscosity and density data were avail- 
able; constants A, B and C for the Antoine equation; in- 
stantaneous fractional change of viscosity with tempera- 
ture at 37.8° and 98.9°C; viscosity-temperature ratings 
between 37.8° and 98.9°C; kinematic viscosity indices; 
ASTM slopes; heats of vaporization; molar volumes at 
20°C; molar and specific refractions. In addition, the heat 
of fusion of P.S.U. 622 has been measured calorimetrically. 

A comparison of some of the properties of the hydro- 
carbons with some normal paraffinic, alkylcyclohexyl, 
alkylcyclopentyl, cycloalkylcyclohexyl and cis-fused ring 
hydrocarbons of similar molecular weights has been made. 


’ Tt was found that in general the values of the viscosity, 


viscosity -temperature rating, density, boiling point and 
refractive index all increase with increasing percent car- 
bon atoms in rings. In addition, the spiro hydrocarbon has 
been definitely established in a class between non-fused 
naphthenes and cis-fused ring naphthenes. It should now 
be possible to predict the properties of a given spiro hy- 
drocarbon, provided that the properties of the correspond- 
ing non-fused naphthene and cis-fused ring naphthene are 
known. Microfilm $2.65; Xerox $9.25. 203 pages. 


4,5-DIMETH YLPHENANTHRENE 
(L. C. Card No. Mic 60-2168) 


Frederick Garrett Oberender, Ph.D. 
The Pennsylvania State University, 1960 


The research reported in this dissertation was under- 
taken to: (1) develop a general, molar-scale, synthetic 
route to 4,5-dialkylphenanthrenes which would permit the 
introduction of various alkyl groups on the 4- and 5- 
positions of phenanthrene; (2) to synthesize one or more 
sterically-hindered 4,5-dialkylphenanthrenes, plus the 
corresponding 9,10-dihydro- and perhydrophenanthrene 
analogs, in greater than 95 mole per cent purity; (3) to 
determine the physical properties of the hydrocarbons 
synthesized and to correlate their physical properties with 
molecular structure; and (4) to attempt to resolve the 
optical antipodes of a sterically-hindered 4,5-dialkylphen- 
anthrene. 

Four general approaches to 4,5-dialkylphenanthrenes 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





CHEMISTRY 





were investigated. The osmium tetroxide-catalyzed perio- 
date oxidation of pyrene (one of the four approaches) pro- 
duced oxidation exclusively at the 4,5-bond, the bond of 
lowest bond localization energy, to yield pyrene-4,5-quinone 
and the lactol of 4-formylphenanthrene-5-carboxylic acid. 
Both of these products are precursors of 4,5-dialkylphen- 
anthrenes. Although the yields of the desired quinone and 
lactol were only 23 and 24 per cent, respectively, this ap- 
pears to be equal or superior to any other available reac- 
tion sequence for the synthesis of 4,5-dialkylphenanthrenes. 

4,5-Dimethylphenanthrene (PSU 616), 4,5-dimethyl-9, 
10-dihydrophenanthrene (PSU 617), and 4,5-dimethylperhy- 
drophenanthrene (PSU 618) were synthesized in high purity 
by modification of a previously reported route to 4,5- 
dimethylphenanthrene. The improvements made in this 
route permit the use of molar quantities of reagents in 
each step of the reaction sequence. 

The following properties have been determined for the 
three hydrocarbons: viscosities and densities at four or 
five temperatures; boiling points at 0.5, 1.0, 2.0, 5.0, and 
10.0 mm. pressure; aniline points; furfural points; infra- 
red spectra; ultraviolet spectra (excluding PSU 618); and 
refractive indices at 20°, 30°, and 40°C (excluding PSU 616). 
This data permitted calcuiation of the following additional 
properties: absolute viscosities; constants A, B, and C for 
the Antoine equation; instantaneous fractional changes of 
viscosity with temperature; viscosity-temperature ratings; 
kinematic viscosity indices; ASTM slopes; heats of va- 
porization; specific and molar refractions; and molar 
volumes. 

The physical properties of 4,5-dimethyl-9,10-dihydro- 
phenanthrene (PSU 617) and 4,5-dimethylperhydrophenan- 
threne (PSU 618) have been compared with the physical 
properties of several fused-ring hydrocarbons having 
slight differences in molecular structure, but similar mo- 
lecular weight. In addition, the effect of hydrogenation on 
the molar volumes, viscosities, viscosity-temperature 
ratings, kinematic viscosity indices and boiling points of 
4,5-dimethylphenanthrene (PSU 616) and 4,5-dimethyl-9,10- 
dihydrophenanthrene (PSU 617) has been discussed. Hy- 
drogenation of PSU 616 to PSU 617 produces anomalous 
changes in the boiling point and molar volume. 

Resolution of the optical antipodes of 4,5-dimethylphen- 
anthrene (PSU 616) could not be effected by complex for- 
mation with (+)-a-2,4,5,7-tetranitro-9-fluorenylidene- 
aminooxy)-propionic acid. These results can be ascribed to 
either identical solubility characteristics of the diastereo- 
meric complexes or instability of the enantiomorphs of 
4,5-dimethylphenanthrene. 
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ACTION OF OXIDIZING AGENTS ON SALTS 
OF NITRO COMPOUNDS 


(L. C. Card No. Mic 60-2126) 


Alfred Horton Pagano, Ph.D. 
The Ohio State University, 1960 


An investigation has been made of the oxidative actions 
of persulfates and of silver ion on salts of nitro compounds. 
Oxidation of sodium phenylmethanenitronate with less 
than an equivalent of ammonium persulfate for long periods 

gave cis-a-nitrostilbene, a, 8, y-triphenyl-a-nitropro- 
pene, 3,4,5-triphenylisoxazoline oxide, and 3,4,5-tri- 
phenylisoxazole. The condensation products were ap- 
parently derived from the 1,2-dinitro-1,2-diphenylethanes 
or from benzaldehyde and phenylnitromethane. When 
oxidation of phenylmethanenitronate with excess persul- 
fate at 0-20° was effected with chloroform as a hetero- 
geneous extractant, meso- and d,l-1,2-dinitro-1,2- 
diphenylethanes (50-75%) and benzaldehyde (11-16%) were 
the main products. The stereochemistries of the above 
two isomers were determined by partial resolution of 
the d,l-isomer with 1-brucine. 

Salts of 1-nitropropane and 2-methyl-1-nitropropane 
respectively were oxidized with persulfates in the pres- 
ence or absence of silver ion to give oxidative-dimers 
(3,4-dinitrohexanes,~45%, and meso- and d,l1-2,5-dimethyl- 
3,4-dinitrohexanes,~16%) and the corresponding aldehydes 
(propionaldehyde, 18-36%, and isobutyraldehyde, 15-30%). 
Sodium 1-butanenitronate gave 4-nitro-4-octene (32%), 
butyraldehyde (18-27%) and 4,5-dinitrooctanes (~12%). 
With the salts of 1-nitro-1-phenylethane, 1-(1-cyclo- 
hexenyl)-1-nitroethane, and 9-nitrofluorene respectively 
(secondary nitro compounds with an aryl or double bond in 
the alpha position), oxidation gave the corresponding ke- 
tones — acetophenone, 1-cyclohexenyl methyl ketone, and 
fluorenone — as the major or sole products. Only from 
potassium fluorene-9-nitronate was any oxidative-dimer 
(13%) obtained. Attempted oxidation of the potassium salt 
of phenyldinitromethane resulted in recovery of ~90% of 
the initial material. Oxidation of potassium 1-nitropentane- 
1-nitronate gave valeric acid and valeramide as the major 
products. Possible mechanisms for formation of the prod- 
ucts of the various oxidation reactions are proposed and 
discussed. 

Oxidations of salts of nitro compounds with silver ni- 
trate were carried out homogeneously in acetonitrile- 
water or dimethylsulfoxide-water as solvents. The yields 
of oxidative-dimers are greatly increased by using these 
solvent systems rather than effecting these reactions 
heterogeneously in water. In general, oxidations of pri- 
mary nitro compounds with silver nitrate gave poorer 
yields of oxidative-dimers than did persulfates, since the 
reactions were complicated by the formation of 1,1-dinitro 
compounds, nitro alcohols, nitroolefins, and aldehydes. 
Thus for example, oxidation of sodium 1-propanenitronate 
gave 3,4-dinitrohexanes (6-23%), propionaldehyde (9-11%), 
1,1-dinitropropane (14-22%), 4-nitro-3-hexanol (11-28%), 
and small yields of 3-nitro-3-hexene. However, oxidation 
of salts of secondary nitro compounds gave carbonyl com- 
pounds and better yields of the vicinal tert-dinitro com- 
pounds than did persulfate ion. For example, oxidation of 
salts of 1-nitro-1-phenylethane, 9-nitrofluorene, nitrocy- 
clohexane, and 2-nitropropane respectively gave 2,3-dinitro 
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2,3-diphenylbutanes (63%), 9,9'-dinitro-9,9'-bifluorenyl 
(60%), 1,1-dinitrobicyclohexyl (50%), and 2,3-dinitro-2,3- 
dimethylbutane (~76%). The complications arising with 
primary nitro compounds do not exist with the secondary 
nitro compounds, since neither 2,2-dinitro compounds nor 
nitro alcohols nor nitroolefins are produced. The silver 
salt of 1,1-dinitroethane does not decompose to form me- 
tallic silver and oxidative products. Possible mechanisms 
for the formation of the products obtained from oxidation 
reactions with silver ion are proposed and discussed. 
Microfilm $2.50; Xerox $5.80. 117 pages. 


THE REACTIONS OF INDOLES WITH 
CARBONYL COMPOUNDS 


(L. C. Card No. Mic 60-2064) 


Donald Nellis Robinson, Ph.D. 
University of Minnesota, 1959 


Adviser: Wayland E. Noland 


2-Methylindole reacts with carbonyl compounds con- 
taining readily enolizable a hydrogen atoms, in refluxing 
glacial acetic acid or in ethereal or ethanolic hydrochloric 
acid at room temperature, to give 2-methyl-3-vinylindoles. 
Carbonyl compounds which satisfy this requirement are 
B-diketones, 8-ketoesters, 8-benzoylpropionic acid and 
several aromatic ketones containing more than one phenyl 
group. In the case of the sterically-hindered ketones, 
hydrochloric acid was needed to promote the reaction, in- 
stead of glacial acetic acid. 

2-Methylindole reacts in refluxing glacial acetic acid 
with many carbonyl compounds which do not contain readily 
enolizable a hydrogen atoms, such as ethyl levulinate, 
acetophenone and phenylacetone, to give 2,2'-dimethyl- 
3,3'-alkylidenebisindoles. 

The 2-methyl-3-vinylindoles which possess a keto 
group conjugated with the vinyl group, but not a phenyl 
group connected to the carbon atom holding the indole 
nucleus, react with hydroxylamine to give 2-methyl-3- 
indolylisoxazolines. 1-Hydroxy-1-(2-methyl-3-indolyl)- 
1-buten-3-one, prepared by refluxing a solution of 2- 
methylindole and ethyl acetoacetate without acid reacts 
with hydroxylamine to give 3-methyl-5-(2-methyl-3- 
indolyl)-isoxazole and with phenylhydrazine to give 1- 
phenyl-3-methy1-5 -(2-methyl-3-indolyl)-pyrazole. 

Ketone-conjugated 2-methyl-3-vinylindoles may be 
catalytically hydrogenated to the saturated ketone or, if a 
phenyl group is directly attached to the carbonyl, to the 
saturated alcohol. Ester-conjugated 2-methyl-3-vinylin- 
doles may be catalytically hydrogenated to the saturated 
esters, which may be saponified to the corresponding 
acids. 

The product from the reaction of benzoylacetone with 
2-methylindole in refluxing glacial acetic acid, 1-phenyl- 
3-(2-methyl-3-indolyl)-2-buten-1-one was degraded to 
2-methyl-3-acetylindole by oxidation with osmium te- 
troxide and cleavage of the diol with sodium periodate. 

Skatole or 1,3-dimethylindole react with benzaldehyde, 
in the presence of sulfuric acid or zinc chloride to give 
the corresponding 2,2'-benzylidenebisindoles. The former 
product possesses strong N-H absorption in the infrared 





spectrum and, thus, cannot be an indolenine. On the other 
hand, 2,3-dimethylindole does not react with benzaldehyde. 
All these facts point to the 2 position of skatole as the 
site of attack by electrophilic reagents, such as benzal- 
dehyde. 

Isophorone with 2-methylindole in refluxing glacial 
acetic acid yielded an indolyl dienic ketone, Cis HNO, 
which was partially characterized by the formation of a 
maleic anhydride adduct, C22.H2,NO,. Under similar con- 
ditions, 2-ethylidenecyclohexanone with 2-methylindole 
yielded a 1:1 condensation product, Cy Hi, N, of unknown 
constitution, 

With acetone or mesityl oxide in ethanolic hydrochloric 
acid, 2-methylindole gives a 2:2 dicondensation product to 
which Scholtz’ assigned an improbable bisindolenine 
structure. This compound must have only one basic ni- 
trogen, since it forms a monohydrochloride. Hydrogena- 
tion and subsequent acetylation yielded a dihydromono- 
acetyl derivative, thus providing additional evidence for 
an unsymmetrical structure with respect to the two ni- 
trogen atoms. The ultraviolet spectrum suggests the 
presence of one indoline and one indole nucleus. 
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REACTIONS OF 1,1-DIHALOCYCLOPROPANES 
WITH ELECTROPHILIC REAGENTS 


(L. C. Card No. Mic 60-2170) 


Stanley Robert Sandler, Ph.D. 
The Pennsylvania State University, 1960 


The purpose of this investigation was to study the reac- 
tions of 1,1-dihalocyclopropanes with electrophilic re- 
agents. It was found that aqueous silver nitrate and silver 
perchlorate, mercuric acetate and acetic acid, and sodium 
acetate and acetic acid were effective in reacting with 1,1- 
dihalocyclopropanes to cause a ring cleavage which pro- 
duced halo allyl alcohols or acetates. This reaction was 
extended to many systems and it appears to be general for 
electrophilic attack of 1,1-dihalocyclopropanes. The syn- 
thetic value of this reaction is that a new method is made 
available for extending a carbon chain by inserting a carbon 
atom between the double bonded atoms of an olefin. 


R2-C==C-R2 + :CK2 —> Re-C—C-Rs Heg?Re-C—=C—C-Re 


KR X OH 
= 2 

In the course of this study it was demonstrated that two 
isomers exist for the compound 6-bromo-6-chlorobicyclo 
[3,1,0] hexane. One of these isomers lost Br~, on reaction 
with alcoholic silver nitrate, and produced 2-chloro-2- 
cyclohexen-1-ol upon reaction with aqueous silver nitrate. 
The other isomer lost Cl’, on reaction with alcoholic silver 
nitrate, and produced 2-bromo-2-cyclohexen-1-ol upon 
reaction with aqueous silver nitrate. 

The reactivity of certain 1,1-dihalocyclopropanes to- 
ward alcoholic silver nitrate was rationalized on the basis 
of the geometry of the molecule. The effect of the methyl 
groups on the reactivity of some monocyclic 1,1-dihalocy- 
clopropanes was investigated. For example, it was ob- 
served that 1,1-dibromo-cis-2,3-dimethylcyclopropane 
reacted forty-five times faster than the related trans com- 
pound. Since the inductive effect of the methyl groups is 
the same in these two molecules it was suggested that the 
difference in their rates must be due to the steric effect of 
the methyl groups. 

The pyrolysis of the 1,1-dihalocyclopropanes, another 
method for extending a carbon chain, produced halo dienes 
or halo allyl halides. Dimethylformamide, a solvent with a 
high dielectric constant, favors this reaction. Since polar 
solvents favor ionic species, it is suggested that the py- 
rolysis of the 1,1-dihalocyclopropanes proceed through an 
ion pair intermediate. 
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OXIDATIVE RING OPENING OF SUBSTITUTED 
FURANS AND PYROLYSIS OF THE 
RESULTING DIBENZOYLETHYLENES 
AND RELATED COMPOUNDS 


(L. C. Card No. Mic 60-2054) 


Edward Joseph Seus, Ph.D. 
University of Minnesota, 1960 


Adviser: Dr. C. F. Koelsch 


Japp and Klingemann (1, 2), reported the rearrangement 
of a,8-dibenzoylstyrene (I) to a,a,¥-triphenyl-a8>” ~ 
buteneolide (II), upon heating at 310°. 

OCO-C=C-COH 
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A more complete study of this rearrangement has now 
led to an attempted preparation of a,8-dibenzoyl-f -methyl- 
styrene (III). After several unsuccessful direct attempts 
to prepare (III) failed, synthesis was attempted via nitric 
acid oxidation of the appropriately substituted 2,5-diphenyl- 
furan, according to a general method for preparing cis-di- 
benzoylethylenes reported by Lutz and coworkers (3). _ 

A synthesis of 4-methyl-2,3,5-triphenylfuran (V) was 
devised, which involved chloromethylation of 2,3,5-tri- 
phenylfuran to 4-chloromethyl-2,3,5-triphenylfuran (IV) 
followed by lithium aluminum hydride reduction of the 
chloromethyl group. 


4) CJ CH2Cl 
@ O @ 
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The remaining step in the synthesis of a,6-dibenzoyl- 
B-methylstyrene (III) would be oxidative ring opening of 
(V). Nitric acid oxidation of (V) was unsuccessful and re- 
sulted in the formation of oils. Oxidative ring opening of 
(V) with bromine in methanol again failed to give the de- 
sired a,8-dibenzoyl-8-methylstyrene (III), but led to the 
isolation of two other compounds. The compounds isolated 
were cis-3-bromomethyl-1,2,4-triphenyl-2-butene-1,4- 
dione (VI), undoubtedly formed by bromination of the inter- 
mediate (III), and 2,3-dipheny!-4-benzoylfuran (VII), 
formed by loss of hydrogen bromide from (VI). 


O ,/CH2Br @ CO® 
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4-Chloromethyl-2,3,5-triphenylfuran (IV) underwent the 
expected oxidative ring opening to the corresponding dike - 
tone, cis-3-chloromethyl-1,2,4-triphenyl-2-butene-1,4- 
dione (VIII) with nitric acid or bromine in methanol. Py- 
rolysis of (VIII) resulted in loss of hydrogen chloride and 
formation of 2,3-diphenyl-4-benzoylfuran (VI). 

The structure of cis-3-bromomethyl-1,2,4-triphenyl- 
2-butene-1,4-dione (VI) was proved by preparation of the 
identical derivative, cis-3-piperidinomethyl-1,2,4-tri- 
phenyl-2-butene-1,4-dione (IX), from (VI) and (VIII) by 
treatment with piperidine. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





CHEMISTRY 





@ CHO 
C=C 


@cCO ~cOod 
IX Xx 


Pyrolysis of cis-3-piperidinomethyl-1,2,4-triphenyl-2- 
butene-1,4-dione (IX) resulted in loss of piperidine and 
formation of 2,3,5-triphenyl-4-furaldehyde (X). 

The structure of 2,3,5-triphenyl-4-furaldehyde (X) and 
2,3-diphenyl-4-benzoylfuran (VII) were proved by oxidative 
ring opening. 
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THE TOTAL SYNTHESIS OF 
COLCHICINE 


(L. C. Card No. Mic 60-2437) 


Thomas Ancrum Spencer, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Eugene E. van Tarmelen 


The total synthesis of the well-known alkaloid col- 
chicine (I) has been accomplished (E. E. van Tamelen, 
T. A. Spencer, Jr., D. S. Allen, Jr., and Roy L. Orvis, 
J. Am. Chem. Soc., 81, 6341 (1959)) starting from 2,3,4- 
trimethoxybenzocycloheptan-6-one (I). 
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Ketone II can be cyanoethylated at room temperature 
in the presence of potassium t-butoxide. The resulting 
cyanoketone III was converted under normal Reformatsky 
conditions to the diastereoisomeric cyanohydroxyesters 
IVa and IVb. Saponification of IVb provided the corre- 
sponding hydroxydiacid IVc. In order to permit acyloin 
ring closure and to avoid Dieckmann reaction promoted by 
the free t-hydroxyl group, the ester lactone V, obtained by 
successive treatment of IVc with N,N'-dicyclohexylcarbo- 
diimide and diazomethane, was utilized. 
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Cyclization of V with sodium in liquid ammonia led to 
formation of, among other products, the cyclic hemiketal 
VI, which was oxidized with cupric acetate to the corre- 
sponding ketone. When this ketone was heated with p- 
toluenesulfonic acid in benzene, it was dehydrated to the 
enedione VII. Brief treatment of VI with N-bromosuccin- 
imide afforded desacetamidocolchiceine VIIIa, which was 
identical with the naturally-derived substance prepared by 
a route developed in these laboratories. 
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Completion of the synthesis was Pe by means 
of relay reactions using naturally-derived VIIIa. One of 
the methyl ethers, VIIIb, prepared from VIIIa by treatment 
with diazomethane was converted in small yield to the 
bromo compound VIIIc with N-bromosuccinimide 
(J. Schreiber, W. Leimgruber, M. Pesaro, P. Schudel, and 
A. Eschenmoser, Angew. Chem., 71, 637 (1959)). Reaction 
of VIIIc with sodium azide in methanol gave the alkyl azide 
VIlid. Catalytic reduction to the corresponding amine, 
followed by aqueous acid hydrolysis, afforded dl-trimethyl- 
colchicinic acid (VIIIe). The material thus obtained was 
identical with naturally-derived VIIle prepared by a known 
route. 


ue@, 
CHO 
CHO 


Vii) 


Villa X=H,R=H 
Ville X=H, R=CH 
Ville X =BeR=CH 


3 
Vili X= Ny, R=CH 
ville X=NH,R=H 


OR 


In view of the reported resolution of dl-trimethylcol- 
chicinic acid and the classical conversion of the natural 
(-) form to colchicine, the above operations represent the 
total synthesis of the natural product. 
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THE AUTOXIDATION OF SELECTED ORGANIC 
SOLIDS IN THE PRESENCE OF ALUMINA 


(L. C. Card No. Mic 60-2281) 


Louis Ernest Trapasso, Ph.D. 
University of Maryland, 1959 
Supervisor: Dr. Ernest F. Pratt 

It has been found that a variety of solid organic com- 
pounds are readily autoxidized in the presence of alumina. 
In the procedure developed here, a vertical Allihn condenser 
is employed as the reaction vessel. A mixture of 0.01 
mole of the pulverized organic solid and 50.0 g. of pow- 
dered chromatographic alumina is supported on a glass 
wool plug in the inner tube of the condenser. Dried air is 
passed through this mixture at a uniform and reproducible 
rate while holding the temperature constant by using the 
outer tube as an air cooled condenser for the condensation 
of the vapors of a liquid of suitable boiling point. The 
products were isolated by crystallization from the solu- 
tions obtained upon extracting the entire mixture of solids 
with petroleum ether or a similar solvent in a Soxhlet ex- 
tractor. In a modification of this procedure, the alumina 
was impregnated with 0.10 mole of sodium methoxide. It 
has been found that a variety of alcohols are oxidized to 
the corresponding ketones in 48 hours at 120° without the 
sodium methoxide or in 24 hours at 55° with the sodium 
methoxide. The alcohols oxidized and the yield of ketone 
with and without base were as follows: xanthydrol, 17%, 
88%; 9-hydroxy-9,10-dihydroanthracene, 78%, 60%; flu- 
orenol, 81%, 39%; p,p'-dichlorobenzhydrol, 0%, 28%; p,p'- 
dimethoxybenzhydrol, 6%, 25%; benzhydrol, 0%, 19%; and 
p-bromophenylmethylcarbinol, 7%, 4%. 

The corresponding data for autoxidation of a group of 
active methylene compounds to the corresponding ketones 
were as follows: xanthene, 94%, 92%; anthrone, 59%, 63%; 
9,10-dihydroanthracene, 83%, 59%; 2-nitrofluorene, 23%, 
39%; fluorene, 75%, 38%; and 2-bromofluorene, 71%, 23%. 

The same conditions have been used to carry out se- 
lected additional autoxidations. The starting material, 
the product and the yields with and without base were as 
follows: diphenylacetonitrile —- benzophenone, 80%, 42%; 
anthracene —~ anthraquinone, 18%, 6%; 9-methylanthra- 
cene —+ anthraquinone, 0%, 20%; acridane — acridine, 
78%, 50%; 9-chlorofluorene —~ fluorenone, 0%, 42%; 
2-naphthylamine —— dibenzo(ah)phenazine, 29%, 42%; 
2-aminochrysene —- diphenanthro(1,2-a,1', 2'-h)phenazine, 
0%, 20%; 1-bromo-2-aminonaphthalene —~ dibenzo(ah)- 
phenazine, 5%, 0%. 

Autoxidations, in general, have found only limited ap- 
plication in organic syntheses because by the usual pro- 
cedure in the liquid phase a variety of products are ordi- 
narily obtained and frequently none of them are formed in 
satisfactory yield. It is well established that autoxidations 
are very sensitive to changes in the environment and it is 
evident that a variety of compounds may be autoxidized in 
fair yields by the method developed in this investigation. 

It is of particular interest that a number of alcohols, which 
often serve as autoxidation inhibitors, can be autoxidized 
satisfactorily both with and without base by the procedure 
described above. Since only a few autoxidations have, 
heretofore, been shown to be accelerated by bases, it is 
significant that in many of the foregoing cases, the use of 
sodium methoxide allowed the production of as much or 





more product in 24 hours at 55° as was obtained in 48 
hours at 120° without the base. 

Autoxidations with base are considered to proceed by 
an anionic mechanism and it is noteworthy that such ionic 
processes occurred here in the absence of a solvent. The 
possibility of the reaction occurring in a thin film of liquid 
on the surface of the alumina can not be completely ruled 
out. Throughout the process, however, the mixtures of 
reactants, products and alumina remained as a free flowing 
powder and it appears probable that reaction occurred in 
non-liquid adsorption complexes of the reactants on the 
alumina surface. The implication that ionic reactions 
proceed rapidly under such conditions requires further 
investigation. 

The alumina appears to have some specific function in 
promoting the autoxidation since attempts to employ other 
solids were unsuccessful. 

It was found that external heating could be dispensed 
with if both copper salts and base were used on the alumina 
to promote the reaction. The autoxidation of fluorene and 
fluorenol proceeded spontaneously under these conditions 
to give 35% and 75% yields of fluorenone. The process was 
complete in about one hour during which time the reaction 
mixture reached a temperature of about 120° with no ex- 
ternal heating. Microfilm $2.50; Xerox $6.00. 124 pages. 


APPROACHES TO A STEREOSPECIFIC 
SYNTHESIS OF EMETINE. 
STUDIES IN FREE RADICAL REARRANGEMENT. 


(L. C. Card No. Mic 60-2076) 
Jasjit Singh Walia, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Berson 


Approaches to a Stereospecific Synthesis of Emetine 


The double salt obtained from the reaction of iodine and 
pyridine with N-8-(3,4-dimethoxyphenylethyl) -4-carboxy]l- 
5-ethyl-2-methylpyridine and its methyl ester is hydro- 
lyzed by aqueous alkali to pyridine and not to a pyridone. 
However, N-8-(3,4-dimethoxyphenylethyl) -5 -ethyl-2- 
pyridone and N-8-(3,4-dimethoxyphenylethy]l) -2-pyridone 
are readily prepared by this method. The failure in the 
former cases, therefore, can be attributed to the presence 
of the electronegative (carboxyl or carbomethoxy) group 
in the 4-position of pyridine nucleus. 

N-8-(3,4-dimethoxyphenylethyl) -5-ethyl-2-pyridone is 
reduced by lithium aluminum hydride to a mixture of a 
(deoxygenated) N-8-(3,4-dim ethoxyphenylethy]) -3 -ethyl-1,6 - 
dihydropyridine and N-8-(3,4-dimethoxyphenylethy]l) -5- 
ethyl-1,2,3,4-tetrahydro-2-pyridone. Metal-ammonia re- 
duction using either lithium or sodium or calcium affords 
a mixture of N-8-(3,4-dimethoxyphenylethyl)-5-ethyl-1,2, 
3,4-tetrahydro-2-pyridone and its phenolic, monodemethyl- 
ated analog. 


Studies in Free Radical Rearrangement 


Radicals generated from the decomposition of 1-azo- 
bis -(2,2,3-trimethyl-3-cyclopentenyl) ethane give 1,5,5- 
trimethyl -4-ethyl-1-cyclopentene as the major product. 
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Camphane, isocamphane, tricyclene, and p-menthene are also 
formed; these were identified and confirmed by vapor phase 
chromatography. These results are qualitatively the same 
as those observed inthe decomposition of azocamphane. 

These products can be explained in terms of either the 
intermediate formation of a bridged radical or by invoking 
the existence of a true open free radical. The product 
composition cannot be used as an argument against part of 
the reaction going through a bridged radical. However, 
isocamphane presumably does not all come from bridged 
radical, since it is formed as a mixture of stereoisomers; 
if it were derived from the bridged radical, then the ab- 
straction of hydrogen atom would be stereospecific and 
hence only one form of isocamphane would result. 

The present work establishes what appears to be the 
first example of intramolecular cyclization of a radical 
onto a double bond, and furthermore provides experimental 
support for the hypothesis of a cleavage-recyclization 
mechanism in the rearrangement of bornyl to isocamphyl 
radical observed in this laboratory. 


Microfilm $2.50; Xerox $7.60. 165 pages. 


THE CHEMISTRY OF BENZO-1,4-OXATHIADIENE 
(L. C. Card No. Mic 60-2065) 


Gordon Louis Willette, Ph.D. 

University of Minnesota, 1959 
Adviser: William E. Parham 

I. Parham, Stright, and Motter (1,4) have recently re- 

ported their results of the reaction of n-butyllithium with 
compounds of the type R-X-CH==CH-X-R' (where X is 
oxygen and sulfur) and also benzo-1,4-dithiadiene. The 
reaction of n-butyllithium with benzo-1,4-oxathiadiene(I) 
and related compounds has not been studied, and the re- 


sults compared with those of Parham, Stright, and Motter (1,4). 


The reaction that occurred is summarized by the fol- 
lowing equations, thus establishing an entirely different 
course of reaction than previously reported for benzo-1,4- 


dithiadiene. 
H50 C=cu -Bu 
CO) + BuLi —+¢T, + + HCSECH 
| OH H 
XXIII 


I vI 


When benzo-1,4-oxathiadiene(I) was treated with n- 
butyllithium and dimethyl sulfate at low temperatures, 2- 
methylbenzo-1,4-oxathiadiene(XXI) was obtained. 


a (CH, )S0, 
} BuLi> |, | ) nO be Sin p) 
Li CH 
3 
I x XxI 


The formation of VI, from the reaction described above, 
is consistent with the 8-elimination mechanism postulated 
by Parham and Motter for compounds of the type VII; 
however, the isolation of XXI from the 


RS-CH==CHOR'—=—} RS- diko Bn: ——> asc mcH + R'P 
VIII 





reaction with dimethyl sulfate strongly suggests an a- 
elimination mechanism. 


-CH==c: 


oO i 


Vv 
(CH, ) 280, 
is OO. 
XXI 


Alkyl derivatives of benzo-1,4-oxathiadiene have not 
previously been prepared. As a part of this work, 2- and 
3-methylbenzo-1,4-oxathiadienes (XXI and XXV) were pre- 
pared, and their structures established. 


CH, COCH,Br _ “OI, 


CH, CHCH( OC2Hs ) 
>—> + oo” 


Il. The reaction of 1,4-oxathiene (XXXVII) with n-butyl- 
lithium was found to give acetylene and n-butylmercapto- 








S 
| } +Buli-——> Bu-S-CH2CH,0H + HCS5CH 
XXXVII XLI 


Sycx 
C) 3 + BuLi == No Reaction 
CH 


ethanol (XLI). The failure of 2,3-dimethyl-1,4-oxathiene 
(XLII) to react with n-butyllithium suggests that XLI is 
not formed as shown in formula A, but by cleavage of the 
intermediate acetylene (KXXIX)(B). 


Bu& 


BuL 


Ss BuLi 
—— > HOCH,CH2SCamCH ——> BuSCH2CH50H 


XXXVII XXXIX XLI 

Ill, The structure of the aldehyde obtained by reaction of 
benzo-1,4-oxathiadiene (I) with phosphorous oxychloride 
and N,N-dimethylformamide was established by reduction 


09-0 =. 


to 2-methylbenzo-1,4-oxathiadiene (XXI). The structure 
of this aldehyde is not 3-methylbenzo-1,4-oxathiadiene as 
previously reported. Possible mechanisms for the forma- 
tion of the aldehyde are discussed. 

Microfilm $2.50; Xerox $4.80. 93 pages. 
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SYNTHESIS OF 18-NORSTEROIDS 
(L. C. Card No. Mic 60-2441) 


Kenneth Vincent Yorka, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor William S. Johnson 


Since 19-norsteroids have been shown to be of thera- 
peutic value, an interest in synthesis of 18-norsteroids has 
developed. The present study describes the preparation of 
dl-18-nortestosterone, dl-18-norepiandrosterone, and re- 
lated compounds. 

The furfurylidene ketone I had been previously pre- 
pared (W. S. Johnson, B. Bannister, and R. Pappo, J. Am. 
Chem. Soc., 78, 6331 (1956)). In the present work, this 
material, as the 3-acetate, was ozonolyzed to give the di- 
basic acid (II: R'=8-OAc, R*=a-H, R*®=H). The diacid 
was transformed, with diazomethane, into the diester 
(ll: R'=8-OAc, R*=a-H, R*=Me) which was cyclized with 
potassium t-butoxide in benzene. Hydrolysis and decar- 
boxylation of the resulting 6-keto ester afforded dl-18- 
norepiandrosterone (III: R'=8-OH, R*=a-H, R*=8-H) and 
dl-13-iso-18-norepiandrosterone (III: R'=8-OH, R*=R*= 
a-H). These two ketones are readily interconverted and 
the position of equilibrium in dioxane and hydrochloric acid 
was estimated by infrared spectroscopy to be about 50-75% 
in favor of the cis isomer. 

The furfurylidene ketone IV was prepared previously 
(W. S. Johnson, W. A. Vredenburgh, and J. E. Pike, J. Am. 
Chem. Soc., in press) and used in the present study. Ozo- 
nolysis of this compound, as the 3-acetate, gave the dibasic 
acid (II: R'=a-OAc, R*=8-H, R*=-H) which, as the di- 
methyl ester (II: R'=a-OAc, R*=8-H, R*®=-CHs), was cy- 
clized. Hydrolysis and decarboxylation of the resulting 
B-keto ester afforded dl-3a -hydroxy-18-nor-5f -androstane 
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(Il): R’=a-OH, R*=R*=8-H) and dl-3a-hydroxy-13-iso- 
18-nor-58-androstane (III: R'=a-OH, R*=8-H, R*®=a-H). 
The position of equilibrium of these two ketones was de- 
termined as above and was estimated to be 60-65% in favor 
of the cis isomer. The configurations of these substances 
were established by reduction experiments with pyridine- 
borane in acetic acid. Reduction of the C/D trans ketone, 
as the 3a-acetate, followed by benzoylation, gave the ace- 
tate benzoate (V: R=COCHs). Partial hydrolysis afforded 
the hydroxy benzoate (V: R =H) which, upon oxidation to 
the 3-keto compound followed by bromination and dehydro- 
bromination, gave dl-18-nortestosterone benzoate (VI: 
R=COCg.Hs). Saponification of this material yielded dl-18- 
nortestosterone (VI: R=H). 

Microfilm $2.50; Xerox $4.40. 84 pages. 
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THE METABOLISM OF GLUTAMIC ACID 
IN BRYOPHYLLUM CALYCINUM AND 
IN MOUSE ASCITES TUMOR CELLS 


(L. C. Card No. Mic 60-2184) 


Arnold Alpert, Ph.D. 
Purdue University, 1960 





Major Professor: Egil Ramstad 


The dual investigation was prompted by the interesting 
comparison of the two systems: in succulents a demon- 
strated capacity for calling on their starch reserves, 
through glycolysis, in a “seesaw” effect with respect to 
their high acid content, and in neoplastic tissue, the high 
rate of glycolysis which seemingly provides the main 
source of energy; and in both systems a tricarboxylic acid 
cycle which is inoperative or inefficient. 

Since the organic acid analog of glutamic acid, alpha- 
ketoglutaric acid, is a member of the TCA cycle, it was 
desired to determine if the peculiar behavior in the two 
systems affected glutamate metabolism through the cycle. 

Leaf discs of Bryophyllum could not be shown to metabo- 
lize glutamic acid-2-C * by means of vaccum infiltration, 
extraction, paper chromatography, and autoradiography. 
Washed cells of mouse sarcoma 37 ascites could not be 
shown to metabolize glutamate-2-C™ by incubation, ex- 
traction, paper chromatography, and autoradiography. 

By means of incubation techniques, paper chromatog - 
raphy and autoradiography, an extract of Bryophyllum leaf, 
prepared by the ammonia infiltration method, was shown 
to convert glutamic acid-2-C™ to alpha-ketoglutarate and 
to isocitrate, when the cofactors for the transamination 
and the carboxylation were provided. No aconitate or 
citrate could be found. When provision for oxidation to 
succinate was made by use of coenzyme A and DPN, 
neither succinate nor any other TCA cycle member could 
be found. 

In an analogous manner a sucrose homogenate of 
washed tumor cells was shown to form alpha-ketoglutarate 
and isocitrate but not aconitate, citrate or succinate or 
any other TCA cycle member. A radioactive acid was 
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found as a product when provision was made for the trans- 
amination reaction and with added coenzyme A and DPN. 
By cochromatography and autoradiography it was shown 
that the unknown acid was not succinate, fumarate, malate, 
lactate, pyruvate, aconitate or alpha-ketoglutarate. It 
could not be identified. 

In both systems a small glutamic dehydrogenase activity 
was demonstrated by the same tracer method, where added 
zinc ions and DPN were provided. 

Microfilm $2.50; Xerox $5.80. 116 pages. 


COMPLEXING BEHAVIOR OF SOME 
AROMATIC AND HYDROXYAROMATIC 
ACIDS AND THEIR SODIUM SALTS 


(L. C. Card No. Mic 60-2470) 


Arge Drubulis, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Takeru Higuchi 


An investigation of a limited area in the field of com- 
plexing has been presented in this dissertation. An at- 
tempt has been made through the use of solubilization 
determinations to study the influence on molecular asso- 
ciations of various hydroxy and carboxy substituents on 
benzene and naphthalene rings. The compounds studied, 
chosen in an effort to elucidate some structural factors 
involved in complex formation, were the free acids and 
sodium salts of some aromatic and hydroxyaromatic com- 
pounds. Specifically, they were: benzoic, mono- and dihy- 
droxybenzoic, naphthoic and some hydroxynaphthoic acids. 
The binding tendencies were evaluated for four specific 
substrate compounds of substantially different structure: 
theophylline, hydrocortisone and prednisolone and phen- 
acetin. 

The results obtained suggest that the binding involved 
in these studies was largely of a non-specific rather than 
of a “lock and key” nature. Despite the wide structural 
differences of the substrates employed, the results indi- 
cated that generally the binding tendencies with respect to 
these substrates were not too different. Thus, a good solu- 
bilizer for theophylline was more often than not a good solu- 
bilizer for the steroids and for phenacetin, while a poor solu- 
bilizer for one was usually a poor solubilizer for the others. 

The presence of hydroxyl groups on the benzoate and 
naphthoate structures resulted in increased binding ability. 
It was suggested that the observed results could best be 
rationalized on the basis of electrophilicity rather than to 
dipolar (hydrogen) or hydrophobic (equivalently, “squeezing 
out” effect) bonding. Furthermore, structural fit did not 
appear to be important in these interactions since the rel- 
ative order of binding remained essentially unchanged for 
each of the substrates. 

To substantiate the suggestion that hydrogen bonding 
was not significantly important in these interactions, the 
binding tendencies of o- and m-methoxybenzoates and of 
3,4,5-trimethoxybenzoate towards one of the substrates 
were determined. The results indicated that replacement 
of the proton seemed to enhance the binding tendency for 
the meta isomer and maintain the binding tendency of the 
tri substituted isomer. The marked ortho effect noted for 





the phenolic benzoate appeared to be absent for the methoxy 
system. It was felt that these results precluded the 
significance of hydrogen bonding. Furthermore, it was 
felt, from these observations, that -OH and -OCH; were 
electron withdrawing groups for these interactions, an 
effect contrary to the influence of these groups regarding 
chemical reactions. 

Expansion of the ring system from a benzenoid to the 
naphthalene structure also resulted in increased complexing 
tendencies. This may be due in part to the increased hy- 
drophobic surface available which affords more substantial 
contribution from the “squeezing out” effect and in part to 
changes in the relative electron affinity of these systems. 
In all cases, the 8-naphthoate compounds were markedly 
stronger binders than the a-naphthoate isomers. 

From the standpoint of the substrate compounds, the 
data revealed that the most nucleophilic compound, theo- 
phylline, was the strongest binder in all cases. Since the 
xanthines have previously been considered to be strong 
binders of electron acceptors, it is probable that contribu- 
tion from this type of binding was important in the inter- 
actions studied here. Although it might be expected that 
the binding involving the steroids could be attributed 
largely to “hydrophobic bonding,” the data suggested that 
this was not necessarily the case; this type of binding 
could not explain the increased interaction due to the pres- 
ence of hydroxyl groups. The associations of phenacetin 
were somewhat lower than expected. It was felt that the 
ethoxy and acetamido groups might not significantly confer 
towards the electron availability of the ring. 

It was generally evident that the major contribution to 
these interactions was of the “donor-acceptor” type and 
that contributions from “hydrophobic bonding” and hydrogen 
bonding were not too significant. However, despite the 
observed results the general considerations presented can 
only be considered as speculative. Further work along 
these lines may bring to light additional factors which have 
not been evident in this limited study. 

Microfilm $2.50; Xerox $3.00. 57 pages. 


A STUDY OF THE DISTRIBUTION OF 
SULFUR-35 AND GOLD-198 LABELED 
GOLD THIOGLUCOSE IN MICE 


(L. C. Card No. Mic 60-2246) 


Howard Albert Swartz, Ph.D. 
Purdue University, 1960 


Major Professor: John E. Christian 


Sulfur-35 and gold-198 labeled gold thioglucose were 
synthesized and employed as tracers to determine the 
gross distribution of the compound in female Rockland 
Swiss mice of four to five weeks. The study was prompted 
by reports on the obesity-producing effect of gold thioglu- 
cose in mice (Brecher, G., Waxler, S. H., Proc. Soc. Exp. 
Biol. Med., 70, 498 (1949); and that the compound produced 
lesions in the hypothalamus (Marshall, N. B., Barrnett, 

R. J. Mayer, J., Proc. Soc. Exp. Biol. Med., 95, 774 (1957). 

The radiochemical purity of the labeled compounds was 
established by infrared spectroscopy and chromatographic- 
autoradiographic technics. 
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The per cent of the applied radioactive dose was deter- 
mined on a basis of 1 Gm. of dry tissue for the kidney, 
liver, spleen, adrenals, muscle, three areas of the brain 
and 1 ml. of blood, at time intervals of thirty minutes, two 
hours, six hours, eighteen hours, and forty-eight hours. 
Significantly higher levels were found in the hypothalamus 
as compared to the hind brain and cerebrum, for both la- 
beled compounds, at all time intervals, with the exception 
of the hind brain at the thirty-minute interval. Autoradio- 
graphs of brain tissue show localization of the radioactivity 
in the diencephalon area, 

The kidney, followed closely by the adrenals, had the 
highest levels at the thirty minute interval for both labeled 
compounds. At the forty-eight hour interval the adrenals 
had the highest levels in the sulfur-35 treated mice and the 
spleen had the highest levels in the gold treated mice. The 
presence of the high levels in the adrenals is attributed to 
the glucose portion of the molecule. 

Microfilm $2.50; Xerox $7.20. 151 pages. 


THE APPLICATION OF NEUTRON ACTIVATION 
ANALYSIS TO THE MICRO-ANALYSIS OF 
GOLD-CONTAINING PHARMACEUTICALS 

IN BIOLOGICAL MATERIALS 


(L. C. Card No. Mic 60-2249) 


James Paul Vacik, Ph.D. 
Purdue University, 1960 


Major Professor: John E. Christian 


It was the intent of this project to study and develop a 


rapid and sensitive technique of activation analysis appli- 
cable to gold containing biological samples which would 
eliminate tedious and time consuming chemical separations. 


The technique developed involves three steps: (1) Sam- 
ple preparation and bombardment; (2) counting; and 
(3) analysis of collected data. Neutron activation was em- 
ployed utilizing the Argonaut Reactor at the Argonne Na- 
tional Laboratories. The flux used was 2 x 10° n/cm*/sec. 
and the samples were exposed for a period of one hour. 
Radioactivity was determined using a gamma ray scintil- 
lation spectrometer composed of a well type thallium- 
activated sodium iodide crystal coupled to a single channel 
pulse height analyzer, an electronic sweep, and a 10 milli- 
volt strip chart recorder. Samples were contained in 
sealed polyethylene tubes housed in plexiglas blocks which 
in turn were placed in a single plane facing the reactor 
core. Analysis of the data collected was accomplished by 
utilizing a calibration curve (activity vs gold concentra- 
tion) constructed from data on biological samples of known 
gold content. 

The method was developed and initially applied to a 
study of gold chloride (HAuCl, - 3 H2O) and finally to gold 
thioglucose, a pharmaceutical currently employed in the 
treatment of arthritis. An average analytical error at the 
5 microgram level of less than 2.2% was obtained in these 
studies. The method was applied to the determination of 
microgram levels of gold in the various tissues of mice 30 
minutes after the intraperitoneal administration of gold 
thioglucose in a dose of 1 mg./Gm. of body weight. The 
livers, adrenals, and hypothalamic brain areas were 





analyzed for gold content. The method developed should 

be applicable to a wide range of pharmaceutical and me- 

dicinal research involving gold containing compounds. 
Microfilm $2.50; Xerox $4.60. 89 pages. 


CHEMISTRY, PHYSICAL 


I: EXCHANGE OF ISOTOPIC HYDROGEN 
BETWEEN HYDROGEN CHLORIDE AND 
AROMATIC HYDROCARBONS. 

II; TRITIUM LABELING CAUSED BY 
IONIZING RADIATION IN GASEOUS 
MIXTURES OF TRITIUM AND 
AROMATIC HYDROCARBONS. 


(L. C. Card No. Mic 60-2418) 


William Lloyd Albrecht, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor John E. Willard 

The exchange of isotopic hydrogen between labeled HCl 
and various aromatic hydrocarbons using SnCl, as a cata- 
lyst was studied with the aim of determining whether there 
is a correlation between aromatic basicities and the rates 
and activation energies for exchange. The extent of ex- 
change was evaluated by determining with an ion chamber 
the change in specific activity of tritiated HCl or with a 
mass spectrometer the change in atom per cent of deute- 
rium in HCl. 

The rates of exchange of tritium between TCl and the 
aromatics showed a concentration dependence consistent 
with the expression R = k(TCl) (SnCl,), where the value of 
k depends on the exchanging aromatic used as solvent and 
on the temperature. The observed values of k increased 
with increasing basicity of the aromatic hydrocarbon. They 
were 0, 4.3, 13.4, 14.0 and 315 x 10* 1.moles ‘sec, ~ 
in benzene, toluene, o-xylene, p-xylene and m-xylene, 
respectively, at 20°C. Within experimental error, no 
exchange was found with benzene below 80°C., and very 
slow, if any, exchange occurred at 80°C. The catalysed 
exchange between TCl and mesitylene was essentially 
complete within ten minutes at 0°C. From the variations 
of rate constants with temperature, values of 16, 14, 12 
and 4.4 Kcal/mole were derived for the activation ener- 
gies of exchange with toluene, o-xylene, p-xylene and m- 
xylene, respectively. The value of k for the exchange of 
deuterium between DCI and toluene was approximately 
60 x 10 * 1.moles *sec.* at 25°C., compared to 7 x 10 * 
l.moles” ‘sec.’ for exchange of tritium between TCl and 
toluene at 25°C. The experimental observations are dis- 
cussed relative to current theories of Friedel-Crafts re- 
action mechanisms. 

The solubilities of HCl in the aromatic hydrocarbons 
used in the exchange studies were determined at tempera- 
tures from 0°C. to 80°C. These were needed in order to 
calculate the concentrations of dissolved HCl present in 
the reaction ampoules used in the exchange studies. 

Preliminary investigations of the labeled products ob- 
tained from irradiations of mixtures of tritium gas with 
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toluene and with benzene have been made. Tritiated ben- 
zene, toluene and xylene were detected by gas chromato- 
graphic radioassay of irradiated mixtures of tritium and 
toluene. The results suggested that the “self-irradiation” 
process (beta decay of tritium) may be more effective, per 
unit energy absorbed, in producing labeled products than 
cobalt-60 gamma irradiation. The product spectrum was 
not greatly affected by iodine scavenger. 

Microfilm $2.50; Xerox $6.60. 139 pages. 


THE UNIFORMITY OF SUBSTITUTION 
DURING THE EMULSION XANTHATION 
OF CELLULOSE AND THE SOLUTION 
PROPERTIES OF THE CORRESPONDING 
DIETHYLACETAMIDE DERIVATIVES 


(L. C. Card No. Mic 60-2089) 


Richard Henry Cornell, Ph.D. 
The Institute of Paper Chemistry, 
affiliated with Lawrence College, 1960 


Chairman: Kyle Ward, Jr. 


Viscose-grade cotton linters (DP, = 1135) were con- 
verted to viscose by the emulsion xanthation technique. 
Two variables were considered insofar as their influence 
on the uniformity of substitution with regard to chain 
length was concerned -- namely the CS2: Cellulose ratio 
and the xanthation time. The degree of substitution (D.S.) 
of the viscose was found to be a linear function of the 
CS2: Cellulose ratio for a six-hour xanthation period. The 
stable diethylacetamide derivatives (DAX) were prepared 
by reaction with diethylchloroacetamide and fractionally 
precipitated from aqueous 2-chloroethanol, The DPy and 
D.S. of the individual fractions were determined. The re- 
sults in each case indicated that the shorter chains had a 
lower D.S. than the longer chains. Viscose was prepared 
using a CS2: Cellulose ratio of 1.48. Samples taken at 
three, four, and six hours were converted to the DAX de- 
rivative. A similar fractionation technique and analysis 
led to the conclusion that substitution with regard to chain 
length is extremely nonuniform during the early stages of 
xanthation in the emulsion system. Following complete 
solution of the cellulose xanthate, redistribution (transes- 
terification) of the xanthate groups occurs rapidly. Indi- 
cations were that for a constant xanthation time (i.e. six 
hours), uniformity in substitution improved with increasing 
CS2: Cellulose ratio. For a constant CS2: Cellulose ratio 
(i.e. 1.48), uniformity was shown to increase with xantha- 
tion time. Maximum nonuniformity would be anticipated 
for a low CS2: Cellulose ratio and short xanthation times. 

Light-scattering and viscosity measurements were ob- 
tained for seven fractions of the diethylacetamide deriva- 
tive of cellulose xanthate in 90% dimethyl sulfoxide. The 
D.S. range represented by the samples was 0.4 to 1.2; the 
molecular weight (M,,) range, 112,000 to 446,000. The 
following empirical relationship between the intrinsic vis- 
cosity and degree of polymerization was found: [n] = 
(5.63 - 3.35DS) x 10 *DP,,. The root mean square end-to- 
end lengths and root mean square radii of gyration were 
calculated from dissymmetry measurements. As reflected 
by the k_.-D.S. plot, the Martin constant, and the second 





virial coefficient, high D.S. derivatives are more coiled in 
solution than low D.S. derivatives of the same chain length. 
Excluded volume and thermodynamic effects do not con- 
tribute significantly to the molecular weight -viscosity re- 
lationship, while the effect due to deviation of the chain 
configuration from random -flight behavior appears to be 
significant. The configuration of the DAX molecule in 
solution was found to be strikingly similar to that of cel- 
lulose nitrate as indicated by the effective bond length, the 
persistence length, and the (F5/F5;)2 ratio. The DAX 
molecule, similar to other cellulose derivatives, is con- 
siderably more extended than common synthetic polymers 
due to the effects of steric hindrance and fixed valence 
angle. The behavior appears to approach that of the more 
flexible polymers at D.S. levels above 1.0 and molecular 
weights above 400,000. 

Microfilm $2.50; Xerox $6.20. 126 pages. 


SOME SUBSTITUTION REACTIONS OF THE 
TRISOXALATO CHROMIUM (III) ION 


(L. C. Card No. Mic 60-1956) 


Francis Dominic Graziano, Ph.D. 
The University of Buffalo, 1960 


The exchange reaction between the trisoxalato chro- 
mium ion and carbon-14-labeled oxalate ion was studied 
in aqueous solution. The exchange was followed by pre- 
cipitation and radioactive assay of the free oxalate as cal- 
cium oxalate monohydrate. The trisoxalato chromium ion 
exhibited no sign of thermal decomposition during several 
weeks at 75°C and 4<pH<6 while ligand exchange showed 
half times of less than a day under the same conditions. 
Photochemical degradation of the complex was not defi- 
nitely ascertained and all studies were run in light free 
vessels. Outside the above quoted acidity limits decom - 
position became measureable and the rate of exchange ac- 
celerated. Acid decomposition yielded the diaquobisoxalato 
chromium complex ion and bioxalate ion which was also 
precipitated with calcium ion and the required self absorp- 
tion counting corrections were made. 

The rate of exchange is practically independent of (H*) 
in the 4<pH<é6 range, but becomes first order in (H*) at 
lower pH. The reaction is first order in (complex) and 
partially first order in (oxalate). A mechamism consist- 
ent with the known studies of the chromiate ion and its 
decomposition reactions can be fitted to the date. Close 
analogies with the corresponding oxalate rhodiate ion are 
observed. Microfilm $2.50; Xerox $3.00. 52 pages. 


THE PYROLYSIS OF NITROGEN PENTOXIDE 
(L. C. Card No. Mic 60-2395) 
Theodore Katan, Ph.D. 

Stanford University, 1960 


A flow system was devised for the direct verification 
of the Ogg mechanism for the pyrolysis of nitrogen pent - 
oxide. The spectrometric determination of the NOs 
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intermediate and the variation of its concentration under 
the experimental conditions employed provide evidence for 
the existence of an equilibrium, N20; —~- NOs + NOz. The 
mass law constant was measured as 1.37 x 10° moles 

cm * at 83°C. An estimate of the reaction energy, 20.8 
kilocalories per mole, for step 1 of the Ogg mechanism 
and the demonstration that kz >> ks constitute confirma- 
tion of the integral consistency of the mechanism. The 
rate constant, ks, is determined as 1.1 x 10’ moles™* cm* 
seconds * at 83° C. The observed stoichiometry of NO; = 
NOz + 402 further confirms the mechanism and provides 
direct evidence for the chemical composition of NO,;. The 
molar absorption coefficient, a, of NO; at the wave length 
of maximum absorption in the 660 my band is estimated as 
9.1 x 10* moles™* cm?” at 83°C and at a total pressure of 

l atmosphere. Microfilm $2.50; Xerox $5.00. 96 pages. 


THERMOCHEMISTRY OF RHENIUM COMPOUNDS 
(L. C. Card No. Mic 60-2217) 


James Ping King, Ph.D. 
Purdue University, 1960 


Major Professor: J. W. Cobble 


In view of the non-availability of the thermodynamic 
data on the lower oxidation states of rhenium compounds, 
it was of interest to investigate some of these rhenium 
compounds calorimetrically. 

The potential and temperature coefficient of the 
ReO;/ReO, couple at 25°C obtained from cell measure- 
ments was found to be -0.768 * 0.005 volts and 0.00121 t 
0.00011 v. deg.~*, respectively. The thermodynamic func- 
tions of rhenium trioxide at 25°C were calculated to be 
-146.9 t 0.8 kcal. mole™’, -128.1 ¢ 0.8 kcal. mole~* and 
19.3 t 2.5 cal. mole * deg. * for the heat of formation, the 
free energy of formation and the entropy, respectively. 

The heats of oxidation of ReCls(c) and ReBr(c) by basic 
hypochlorite were determined by solution calorimetry. 
From these data the heats of formation at 25°C were cal- 
culated to be: ReCls(c), -63.6 + 0.8 kcal. mole™* and 
ReBr;(c), - 39.9 + 0.8 kcal. mole™*. 

The potential of Re/Re™ couple obtained from both 
acidic and basic cells was found to be 0.136 * 0.02 volts at 
0°C. The heat of formation of aqueous rhenide ion obtained 
from calorimetric measurements at 25°C is 11.4 7 3 kcal. 
mole *, From entropy considerations, the simple halide- 
like structure of rhenide ion was shown to be very im- 
probable. 

A new calorimetric oxidant, basic hypochlorite, was 
investigated and its application for the calorimetric meas- 
urements of certain halides of second and third row tran- 
sition elements was proposed. The heat of formation of 
the hypochlorite ion at 25°C is determined calorimetri- 
cally to be -25.90 * 0.05 kcal. mole™* by measuring the 
heat of hydrolysis of aqueous chlorine in basic solutions. 
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INFRARED AND RAMAN SPECTRA OF 
SOME FLUORINATED ETHANES 
EXHIBITING ROTATIONAL ISOMERISM 


(L. C. Card No. Mic 60-2312) 


Peter Klaboe, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: J. Rud Nielsen 


The vibrational spectra of the following compounds 
have been investigated: CHF, - CHF: (I), CHF - CHF (ID), 
CF,Cl - CHF; (II), CF2Br - CHF; (IV), CF2Cl - CFC, (V) 
and CF,Br - CCl2Br (Vi). 

The infrared spectra were recorded with a doublepass 
spectrometer equipped with CsBr, NaCl and LiF prisms. 
All compounds were studied as gases at 30°C. The tem- 
perature dependence of band intensities between 30°C and 
180°C was observed for all but VI. The spectra of II and V 
in the liquid state were recorded at 30°C. The infrared 
spectra of I, V and VI dissolved in polar and non-polar 
solvents were studied. 

The Raman spectra of the compounds in the liquid state 
were photographed with a 3-prism glass spectrograph. 
The spectra of compounds I - V were obtained at 30°C and 
at temperatures between -30° and -80°C, the Raman spec- 
trum of VI only at 55°C. Depolarization ratios were de- 
termined for compounds I - IV. 

The presence of rotational isomers is indicated by the 
spectra for all compounds. Evidently, compounds I and II 
exist as mixtures of rotational isomers of symmetries 
Czh(trans) and Cz (gauche) in both gas and liquid. The 
remaining compounds probably have rotational isomers of 
symmetries C, (“trans”) and C: (“gauche”). 

In gaseous and liquid CHF 2 - CHF; the trans isomer is 
the more stable. The enthalpy difference AH? is found to 
be 1150 ¢ 100 cal/mole in the gas and less than 300 
cal/mole in the liquid. Only the trans isomer is present 
in the solid. All fundamentals have been assigned for the 
gauche and all but the two lowest for the trans isomer. 

CH2F - CH2F exists as trans and gauche i in all states 
of aggregation. The gauche ‘form is the more stable, es- 
pecially in the liquid. AH? (gas) < 200 cal/mole, AH® 
(liquid) = 800 * 300 cal/mole. A comparison with results 
for CH2Cl - CH2Cl and CH2Br - CH2Br shows that the 
gauche form is stabilized as the halogen changes from 
bromine to fluorine, indicating that the stability is deter- 
mined largely by steric factors. Tentative fundamentals 
have been assigned for both isomers. 

The spectra of CF2Cl - CHF2 and CF2Br - CHF; are 
strikingly similar. Both compounds exist as a mixture of 
“trans” and “gauche” isomers, also in the solid. AH’ is 
too small to be measured. Tentative assignments have 
been made. 

CF2Cl - CFClz2 exist as a mixture of “trans” and 
“gauche” isomers in all states of aggregation. One iso- 
mer, probably the “gauche,” is the more stable in both gas 
and liquid. AH?® (gas) = 350 t 150 cal/mole. Tentative 
fundamentals have been assigned for both isomers. 

CF2Br - CCl2Br also exhibits rotational isomerism in 
all three states. Since it is rather unstable, it could not 
be studied as thoroughly as the other compounds. A par- 
tial interpretation of its vibrational spectra has been made. 
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A KINETIC STUDY OF THE REACTION 
OF THIOCYANATE ION WITH NITRIC 
AND NITROUS ACIDS 


(L. C. Card No. Mic 60-2095) 


Edward William Lawless, Ph.D. 
University of Missouri, 1960 


Supervisor: A. E. Stearn 


The oxidation of thiocyanate ion to sulfate and cyanide 
by nitric and nitrous acids was studied in an effort to de- 
termine the kinetics and mechanism. The oxidation was 
also carried out by means of an electric current, by elec- 
trically generated bromine, and by ceric ion in order to 
study the role of intermediate compounds. 

Coulometric methods have been used in the study of 
some of these intermediates, particularly thiocyanogen, 
(SCN)2, and nitrosyl thiocyanate, NOSCN. Colorimetric 
analysis of the concentrations of thiocyanate ion and ni- 
trous acid have been utilized together with colorimetric 
studies on the reddish-orange nitrosyl thiocyanate. 

It was shown that a well defined induction period exists 
in the oxidation of thiocyanate with nitric acid. The induc- 
tion period is that time required for the concentration of 
nitrous acid to build up to approximately 5 x 10°* M. The 
reaction is self-catalyzing since nitric oxide, the reduction 
product, reacts with nitric acid to give nitrous acid. Ni- 
trous acid rapidly oxidizes thiocyanate and nitric oxide is 
again a reduction product, hence the self-catalyzing action. 
The presence of thiocyanate was shown to be essential for 
the observed rapid increase in concentration of the nitrous 
acid. 

The reaction has been shown to be complex and to vary 
with experimental conditions, even when nitrate is absent 
initially and oxidation is by nitrous acid. Nitrosyl thio- 
cyanate is probably the first reaction product. The decom- 
position of this compound is thought to give nitric oxide 
and thiocyanogen. The thiocyanogen then undergoes de- 
composition to the final products. 

Thiocyanogen is believed to exist in solutions of thio- 
cyanate ion that are sufficiently acid, i.e., 0.01 M, during 
electrolysis of these solutions. The thiocyanogen persists 
for some time after cessation of generation, but decom - 
poses in aqueous solution to give sulfate and cyanide. In 
neutral solutions, or solutions of low acidity the decompo- 
sition reaction(s) is very rapid. The indicator currents 
are not observed in such solutions. 

Under certain conditions of acid and thiocyanate con- 
centrations, the reaction has been shown to exhibit first 
order behavior. However, it was not possible to mathe- 
matically relate the observed rate constants to the con- 
centration terms of thiocyanate and acid due to the com- 
plexity of the reaction. 

In the absence of appreciable quantities of thiocyanate 
ion, i.e., 0.01 M, the decomposition of the thiocyanogen is 
very rapid, even in quite acid solutions. This decomposi- 
tion reaction is thought to involve the hydrolysis of the 
thiocyanogen as a first step. The presence of thiocyanate 
up to 0.2 M stabilizes the thiocyanogen. This stabilizing 
effect is interpreted as being due to the formation of the 
tri-thiocyanate ion, (SCN);. 

Concentrations of thiocyanate ion somewhat above 0.2 
M tend to promote a competitive decomposition reaction. 
This reaction is very sensitive to the thiocyanate-acid 





ratio when this ratio approaches unity. When the concen- 
trations of thiocyanate and acid are high, i.e., 0.5 M to 
1.0 M, side reactions lead to the formation of the yellow 
solid often known as pseudo-thiocyanogen. 

At very low concentrations of thiocyanogen, different 
rate constants were found than at higher concentrations. 
It has been suggested that this effect may be due to 
dissociation of the thiocyanogen to free thiocyanate radi- 
cals, SCN. 

A mechanism which had been previously proposed for 
hydrolysis of thiocyanogen could not be substantiated and 
new mechanisms are proposed. Rate constants, thermo- 
dynamic data and calculated values of the order of the re- 
action are tabulated. 

Microfilm $2.50; Xerox $5.80. 118 pages. 


ELECTROLYSIS AT STATIONARY SPHERICAL 
MERCURY ELECTRODES. 

I, DIFFERENTIAL VOLTAMMETRY USING 
THE HANGING MERCURY DROP ELECTRODE. 
II. POTENTIOSTATIC MASS TRANSFER AND 

ELECTRON TRANSFER PROCESSES. 


(L. C. Card No. Mic 60-2430) 


Kenneth John Martin, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Irving Shain 


Part I. Differential Voltammetry Using the Hanging 
Mercury Drop Electrode. 


The general techniques of voltammetry with continu- 
ously varying potential have been applied to a differential 
method in which two electrolysis cells are used, each with 
a hanging mercury drop electrode. Using this method, it 
was possible to determine 10™° M solutions with increased 
precision, and also to analyze solutions as dilute as 10° °M 
without removing oxygen from the electrolysis cells. Mix- 
tures could be analyzed easily by adding individual com- 
ponents of the mixture to the reference cell. 


Part I. Potentiostatic Mass Transfer and Electron 
Transfer Processes. 


The technique of electrolysis at constant potential 
using stationary spherical mercury electrodes was inves- 
tigated for conditions where the spherical nature of the 
electrode must be considered. The mass transfer equation 
was derived for a reversible electron transfer process and 
the equation was experimentally verified for the reduction 
of titanium (IV) oxalato complex. Also, limiting equations 
were derived for the reversible case when the product 
is soluble in the limited volume of the hanging mercury 
drop electrode; the reduction of thallous ion was used 
to verify the theoretical conclusions. The theory of 
electrolysis at constant potential using spherical elec- 
trodes was examined for the totally irreversible case. The 
equations obtained were verified experimentally for the 
reduction of iodate ion. 
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PHASE SHIFTS IN ALMOST CLASSICAL 
BINARY COLLISIONS 


(L. C. Card No. Mic 60-2432) 


Robert Sinclair Powers, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Charles F. Curtiss 


In this paper, approximate expressions for the phase 
shifts in certain binary collisions are derived. Since the 
phase shift is defined only for collisions between spherical 
particles, the potential of interaction is assumed to depend 
only on the scalar distance between the particles. Also, 
since the phase shifts are found from leading terms ina 
power series in Planck’s constant, the results are valid 
only under conditions such that the effect of quantum me- 
chanics is small; that is, the range of temperature is not 
much lower than temperatures at which classical me- 
chanics yields acceptable results for the transport prop- 
erties. 

The results are derived on the basis of a simple rela- 
tionship between the phase shifts and the density of energy 
levels for a two-particle system. The density of energy 
levels is found by the use of a “density of states” operator. 
It is shown that the trace of the matrix associated with this 
operator is equal to the density of states, and a method for 
the approximate evaluation of the trace of the matrix is 
presented. 

As an example, a few phase shifts are calculated for 
a simple potential. The results are compared with the 
exact phase shifts and those obtained by the WKB method. 

If the potential of interaction is not monotonic, the 
“effective potential,” which is important in the WKB 
method, may have three classical turning points. The WKB 
method is not applicable to such a problem, In the treat- 
ment of the present paper, the “effective potential” does 
not enter; thus, the problem of multiple turning points is 
avoided. Microfilm $2.50; Xerox $4.20. 77 pages. 


PHASE TRANSITIONS OF METHYL 
STEARATE 


(L. C. Card No. Mic 60-2472) 


Anthony Peter Simonelli, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Takeru Higuchi 


The results of an investigation on the mechanics and 
kinetics of melting and freezing of methyl stearate, as 
followed by measuring changes in its specific volume are 
presented, The studies included: (1) the volume-temper- 
ature relationship of methyl stearate, (2) melting charac- 
teristics of methyl stearate crystals formed under a mod- 
erate and extremely small temperature gradient, (3) the 
apparent influence of stirring on the crystallization rate, 
(4) the influence of a thermal gradient on the rate of 
crystal growth, and (5) the influence of a thermal gradient 
on the rate of melting. 

Although the dilatometric curve of methyl stearate 





exhibited some hysteresis due to slow transition rates, it 
yielded useful information such as the apparent heat of 
fusion, the fraction of the sample melted, purity of sample, 
and the temperature potential at any point on the curve. 
This information was needed to interpret the data of the 
other studies of this investigation. 

The melting behavior of methyl stearate was found to 
be a rather sensitive function of its immediate history in 
a manner not associated with polymorphic transitions. 
When the temperature of the system was increased, the 
sample would expand for a time and then contract. If the 
sample was melted and then solidified using a very small 
temperature potentiai and stirring, however, this effect 
disappeared. It also was found that the magnitude of this 
effect was found to depend upon the fraction melted indi- 
cating that the magnitude depended upon the area of the 
solid-melt interface. The above behavior was explained on 
the basis of two opposing phenomena occurring simulta- 
neously at different rates at the interface--one increasing 
and the other decreasing the volume. It was further postu- 
lated that the decreasing function was due to the crystal 
eliminating surface imperfections. 

Calculations showed that stirring should increase the 
rate of equilibrium. Although the melting rate of an un- 
stirred sample was found to increase when stirring was 
initiated, the rate of crystallization decreased; more dra- 
matically, an unstirred sample which was solidifying at a 
slow rate would melt when stirring was started and re- 
freeze when stirring was stopped. Further investigations 
showed that the rate of volume change was a linear func- 
tion of the rate of stirring, and its magnitude was a func- 
tion of the fraction melted. Calculations showed that this 
effect was isothermal and that stirring did not increase the 
temperature of the sample. 

For the present system the rate of crystal growth on 
the basis of these studies appears to be governed largely 
by the intrinsic rate of formation of crystal planes. The 
data revealed that a plot of the log Rate versus 1/ AT was 
a straight line, but that the other plots, which were pre- 
dicted by “rough growth” mechanism, three-dimensional 
mechanism, or screw-dislocation mechanism, were all 
curved, This indicates that the rate law which governs 
this system is Rate = Kz exp(-A/AT). This means the 
rate determining process for crystal growth in this sys- 
tem is nucleation of a crystal plane, the extension of the 
nucleus to the edges being relatively rapid. A relation- 
ship was derived to account for the effect of impurity on 
the equilibrium temperature of the sample, and this rela- 
tionship was used to modify the temperature potential, AT. 
The rate equations using this modified temperature poten- 
tial were successfully applied to the height versus time 
data. 

The rate of melting curves, on the other hand, were 
found to be complicated, and affected by the conditions of 
the run. Calculations seem to indicate that the rates of 
the initial part of the curve were a function of the rate of 
heat transfer; in addition, the rates of the final part of the 
curve were a composite of several phenomena. 

The apparent heat of activation using the Arrhenius 
equation were calculated for all runs and the effects of 
various factors such as fraction melted, stirring, adul- 
terants, and past history were determined. The effect 
of these variables upon the magnitude of the rates were 
also determined. 
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A. RADIOACTIVE TRACER STUDY OF 
METAL-METAL ION EXCHANGE, 
B. THE DISSOLUTION OF IRON IN CHROMIC 
CHLORIDE-HYDROCHLORIC ACID SOLUTIONS. 


(L. C. Card No. Mic 60-2306) 


Robert Max Skomoroski, Ph.D. 
New York University, 1960 


Adviser: C. V. King 


I. When a metal is placed in contact with a solution of its 
own ions, an exchange reaction occurs between the metal 
and ions in solution. The most direct way to study this 
exchange is to use a solution containing a radioactive isotope 
of the metal, and to measure the activity acquired by the 
metal as a function of the time of immersion in solution. 
This experimental procedure is the simplest for measuring 
exchange, but the theoretical interpretation of the results 
is often very difficult. The purpose of this research was to 
investigate the possibility of using radioactive tracers to 
study the exchange between cadmium and cadmium ions, 
and iron and its ions. 

The exchange between iron and its ions was studied 
using iron perchlorate and sulfate solutions labeled with 
Fe®® and Fe®® as radioactive tracers. Experiments with 
annealed iron disks, which were reduced with hydrogen 
before immersion in carefully deaerated solutions, show 
that iron does not exchange in depth with ferrous ions; the 
activity pick-up is too low to get a quantitative estimate of 
the exchange, and it does not increase appreciably as the 
time of immersion in 0.046M ferrous sulfate solution is 
increased from one minute to 744 hours. 

When iron disks are exposed to air between repeated 
one-minute immersions in 0.01M radioactive ferrous per- 


chlorate, the activity pick-up is relatively large (32 ap- 
parent atomic layers), but it is incorporated in a porous 
oxide film, and it does not re-exchange with inactive fer- 
rous perchlorate solution. Similar results were obtained 
with 0.01M ferric perchlorate solution. 





Potassium dichromate (0.01M) inhibits the dissolution 
of iron in radioactive 0.01M ferric perchlorate, and iron 
does not acquire any appreciable amount of activity in 
these solutions. When iron is made cathodic in ferric per- 
chlorate solution, sufficient current prevents dissolution, 
and leads to weight gains and a large activity pick-up which 
is due to iron deposition. 

Cadmium - cadmium ion exchange was studied using 
cadmium perchlorate solutions labeled with Cd*“ as radio- 
active tracer. Cadmium exchange is rapid, the activity 
acquired by electropolished cadmium being equivalent to 
130 apparent atomic layers in one hour in 0.01M cadmium 
perchlorate, and it does not reach a maximum value even 
after a 40-hour immersion in 0.01M cadmium perchlorate. 
After the initial rapid exchange, cadmium atoms diffuse into 
the interior of the metal along grain boundaries, where the 
diffusion constant is 10° times as great as the bulk diffusion 
constant at room temperature. Etching experiments with 
disks, which had been immersed previously in active cad- 
mium perchlorate solution, were used to determine the 
self-diffusion constant and activation energy for grain 
boundary diffusion in cadmium, and the results are summar- 
ized by the equation: Dp = 2.2 exp. (-14,900/RT). These re- 
sults for cadmium self-diffusion agree favorably with 
measurements made by other investigators. 


II. The dissolution rate of rotating iron cylinders was 
studied in 4M hydrochloric acid containing violet and green 
forms of chromic chloride. Chromic chloride up to 0.2M 
had no more effect on the rate than similar concentrations 
of aluminum or sodium chloride, and there was no ap- 
parent reduction to the chromous salt. 

The potential of iron in these solutions, measured 
versus the S.C.E., is about -0.4v instead of the theoretical 
iron-ferrous potential of about -0.7v. Cathodic polariza- 
tion gave sufficiently negative potentials, but only resulted 
in cathodic protection of the iron, with no reduction of 
chromic ion. Also, it was shown that iron catalyzes the 
oxidation of chromous ion by hydrogen ion. 
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ECONOMICS, GENERAL 
GERMAN BALANCE OF PAYMENTS 
PROBLEMS SINCE 1950 


(L. C. Card No. Mic 60-2198) 


Horst Hermann Heinz Eschenberg, Ph.D. 
Purdue University, 1960 


Major Professor: Jay W. Wiley 


World Wars I and II brought about the collapse of the 
international financial system. After World War Ila 
number of countries found themselves in serious balance 
of payments problems. One of these countries was the 
Federal Republic of Germany which has experienced an 
increasing balance of payments surplus since 1951. The 
first problem for this study was to determine whether or 
not there existed a fundamental disequilibrium in the 
German balance of payments. Such a disequilibrium 
exists if there is a net inflow or outflow of a nation’s gold 
and foreign exchange holdings over a period of time; 
where the period of time must be long enough to exclude 
seasonal and cyclical fluctuations as the cause for the dis- 
equilibrium. It was found that the German balance of pay- 
ments disequilibrium was structural. 

Next, a reason had to be found to justify possible meas- 
ures to eliminate the German balance of payments 
problem. For some time there have been strong attempts 
to bring about a European economic integration. The mo- 
tivations for this were two-fold. First, it seemed neces- 
sary to create a third big political power in order to 
break up the duo power constellation existing in the world 
today, and, also, to improve economic conditions in 
Europe by creating a common market and thus realizing 
the advantageous conditions of free trade in a greater 
area. Since the German balance of payments surplus is a 
potential obstacle in the process of such an integration, 
because Germany would accumulate ownership claims on 
other nations, and it seems likely that such claims would 
not further friendship between Germany and the Common 
Market, the surplus should be eliminated. 

Next, the process of eliminating the German balance of 
payments surplus was studied. A general survey of the 
German trade with the world shows that most of the sur- 
plus is located in Europe and particularly in the other 
member countries of the Common Market, a fact which 
only emphasizes the need for eliminating the balance of 
payments surplus. A comparison of the structural devel- 
opment of the Common Market countries shows that con- 
sumption as a part of national income has been low in 
Germany, and also that wages in Germany have not re- 
sponded to increases in industrial production as they did 
in other countries. 

In the following, various means of eliminating the 
German balance of payments surplus were discussed. The 
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object of such policy should be to create balance of pay- 
ments equilibrium without creating unemployment and a 
lower level of income internally. Exchange rate apprecia- 
tion, direct controls and capital flows as measures to 
reduce the balance of payments surplus were rejected onthe 
basis that they could reduce national income and create 
unemployment. 

Since the balance is equal to national income minus ab- 
sorption it would seem that absorption in Germany is too 
small. It was found that wages in Germany have not re- 
sponded to increases in industrial production as in other 
nations. Also, consumption as a percentage of national 
income was foundtobe relatively lowinGermany. There- 
fore, it is suggested that wages and subsequently consump- 
tion be increased by means of moral suasion or minimum 
wage laws. A precise prognosis of the magnitude of the 
wage rate changes could not be made since a number of 
factors, such as conditions caused by austerity measures 
in the other Common Market countries, are in the process 
of changing and will affect the German balance of payments. 

A policy of easy money pursued by the German Bundes- 
bank to stimulate investment, which is part of absorption, 
should be continued. 
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ECONOMIC PROGRAMMING IN THE SYRIAN 
REGION OF THE UNITED ARAB REPUBLIC 


(L. C. Card No. Mic 60-2292) 


Mohammed Imady, Ph.D. 
New York University, 1960 
Adviser: Professor Jerome Pintos 

In the irresistable drive of the underdeveloped coun- 
tries to improve their living standards and increase the 
welfare of their people, economic programming has been 
chosen as the media and the means to set them on the road 
to their cherished goal. 

Economic programming, however, has been applied in 
many different ways and has resulted in both success and 
failure. Building on these experiences, economic experts, 
who have been called upon by the United Nations, developed 
adequate techniques by which development in some under- 
developed countries has been projected. These techniques, 
although still the subjects of creative criticism, are 
adapted in this dissertation to project an economic devel- 
opment program for the Syrian Region of the United Arab 
Republic. 

The first part of the dissertation is reserved for dis- 
cussing the concepts, objectives, techniques and the diffi- 
culties of economic programming. Planning in general is 
a conscious effort to direct human energy for the purpose 
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of obtaining a rationally desired objective. Economic 
planning is regarded as a general characteristic abstracted 
from the nature of human action and the economizing 
process. By eliminating any connection between economic 
planning and the necessity for a specific political system, 
the author treats planning as a universal phenomenon and 
neutral instrument applicable to any objectives. Welfare 
concepts are discussed and yardsticks for measuring 
economic growth are offered. 

In discussing the techniques of aggregate and sectoral 
projections mention is made of the difficulties surrounding 
the planning process which stem from its basic feature as 
a dynamic process and the fact that planners act under 
conditions of economic probability rather than technical 
feasibility. 

In the second part of this dissertation a study is made 
of the past and present performances as well as the future 
potentialities of the economy of the Syrian Region. The 
study shows the great part played originally by the private 
entrepreneurs in the country’s development and the need 
for governmental action under the prevailing conditions. 
Here, also, the development of the idea and practices of 
planning are reviewed. A descriptive analysis of the re- 
ports and the recommendations of Sir Alexander Gibb, the 
International Bank for Reconstruction and Development, 
the Extraordinary Budget for Economic Development, the 
Ten- Year Development Plan and the Five-Year Industrial 
Plan is given together with the recent changes in the or- 
ganizational set-up of the planning machinery. A critical 
evaluation is made of these plans with the conclusion that 
public investment was not selected critically enough and 
that plans under implementation fall short of forming a 
coherent and coordinated whole which is the essence of 
programming, and thus indicating the need for a scientific 
approach to planning. 

In the third part of this dissertation, the techniques 
described in the first part are applied to the data and in- 
formation given in the second part to produce an economic 
development program for the Region. Because of insuffi- 
cient and conflicting data, much time was spent in collect- 
ing and checking data and calculating the instruments of 
projections. The program, which shows the probable 
growth path the economy will take under specified condi- 
tions, offers in addition a set of proposals for obtaining 
the necessary funds for its implementation. It also offers 
other suggestions concerning the planning process, not 
only in the Syrian Region, but also in the Arab World as a 
whole. The author proposes to make use of this process 
for integrating the economies of all Arab countries. 

In short, the plan proposes to make full use of the 
Region’s resources in a manner which would contribute 
most to the welfare of its people. 

Microfilm $3.55; Xerox $12.40. 275 pages. 





EVIDENCE ON THE TEMPORAL DISPERSION 
OF PRICE EFFECTS OF 
NEW MARKET INFORMATION 


(L. C. Card No. Mic 60-2399) 


Arnold Bendik Larson, Ph.D. 
Stanford University, 1960 


This dissertation develops a procedure for estimating 
the two parameters of a simple form of moving average 
stochastic process, which has been advanced by Holbrook 
Working as a satisfactory approximation to the process 
which generates anticipatory prices and introduces an 
element of non-randomness in them. 

The stochastic process arises from a “rectangular- 
tailed” pattern of dispersion of price effects of new market 
information, in which a percentage of the appropriate 
effect of each day’s market information is dispersed uni- 
formly over a number of adjacent days. The two parame- 
ters, per cent dispersed and dispersion span, completely 
specify the dispersion pattern and the stochastic process. 

The basic statistical tool employed is the index of 
continuity, defined as 


aHp = Vk 





where Rp» is the range (difference between maximum and 
minimum) of an interval of the series under study, which 
is b steps in length, R, is the range of a subinterval of 
length a within the interval, k is the number of subinter- 
vals per interval, and ,B, is the expected value of the 
weighted sum of the ratios for a series generated by a 
random-walk stochastic process, so that the index of 
continuity has an expected value of zero for such a series. 
In this study the steps are close-to-close price changes 
between successive trading days. Primary attention is 
given H-values for subinterval length of one day and inter- 
val lengths of 2 to 256 days, proceeding by powers of two. 

The effect of dispersion was determined by Monte 
Carlo methods. First a random-sign series covering 
twenty years was generated by randomizing the signs of 
the actual close-to-close price changes in the dominant 
corn future on the Chicago Board of Trade for two ten- 
year periods, 1922-31, and 1949-58. The elements in this 
series were then dispersed in a number of rectangular- 
tailed patterns. The dispersions produced a family of 
logistic curves of ,Hpb values (approximately), when 
values of interval length were plotted logarithmically. 
The family of logistic curves which were fitted depends on 
the parameters of dispersion, and forms the basis for the 
procedure for estimating the parameters. 

The estimation procedure involves the following steps: 

1) Locate the inflection point (m,,H,) on the curve of 
1Hp values, if one exists. 


2) Solve for s, dispersion span, by s = a 
3) Substitute this value of s in 


1-p 
H, = 2 





[(1-p)? + p?]2 
s 
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and solve for p, per cent dispersed. An approximate 
formula for p, for large s, is p= H, _ , which is 
independent of s. Hot.5 

This procedure was applied to corn futures prices at 
Chicago for the period of study and resulted in the esti- 
mates: p= 20 per cent; s = 45 days. An attempt was 
made to extend the method to estimate the parameters of 
a mixed dispersion pattern, in which a portion of the 
pattern has negative weights. This yielded estimates of 
-8 per cent dispersed over 4 days and +28 per cent dis- 
persed over 45 days. 

The parameter estimates are approximate point esti- 
mates. The approximation is shown to be close, and 
preliminary confidence regions are determined which are 
sufficient to show that the parameter estimates are sig- 
nificant. Microfilm $2.50; Xerox $7.80. 170 pages. 


THE ECONOMIC GROWTH OF 
PAKISTAN (1947-57): A CRITICAL 
STUDY IN RETROSPECT. 


(L. C. Card No. Mic 60-2476) 


Haneef Ahmed Naseem, Ph.D. 
The American University, 1960 


The problem of the newly independent countries of Asia, 
including Pakistan, is not only to raise their per capita 
income but also to promote their continued rise at a rate 
which can compare favorably with that of the developed 
countries. The problem has become formidable indeed, 
particularly as a result of the “revolution of rising ex- 
pectations,” being experienced by the people of the under- 
developed countries, which has generated a feeling of im- 
patience in these people manifesting itself in their pressing 
demand for a short-cut to economic growth. The problem, 
as seen against the historical perspective furnished by 
the continuous struggle for economic supremacy of the 
now developed countries, as well as against the perspec- 
tive of Pakistan’s emergence as an independent country, 
leads to the inescapable conclusion that there is no short- 
cut to economic growth. 

This study which employs a combination of historical, 
descriptive, and analytical approaches, proceeds to ex- 
amine this problem in terms of the real national income 
as representing the economic growth of a country over 
time. Despite the statistical and other limitations, it is 
argued, this criterion has been found to be relatively 
useful. However, depending on their availability, this 
criterion has been supplemented by certain non-monetary 
indicators. 

A study of the individual sectors of Pakistan’s economy 
reveals the nature of the problems Pakistan has had to 
contend with since its inception in 1947. These various 
problems indicate that Pakistan started life with a rela- 
tively more unfavorable relationship of population to 
actual and potential resources than many other of the 
underdeveloped countries. 

During more than the decade of its existance Pakistan 
has made a phenomenal progress in the field of industry, 
although the industrial efficiency and productivity needs 
to be rationalized. The progress in the critical agricul- 





tural sector has been most disappointing. The agricultural 
lag has resulted in heavy foodgrain imports during this 
period. The agricultural efficiency and productivity can 
be achieved provided the agricultural organization is 
strengthened by streamlining the agricultural extension 
services and introducing a suitable land reform program. 

The deteriorating food situation in the country and the 
declining terms of trade have had serious repercussions 
on Pakistan’s balance of payments. The persistent infla- 
tionary pressures mainly resulting from heavy deficit 
spending, and the continuously deteriorating balance of 
payments situation, have called for a reappraisal of Paki- 
stan’s fiscal, monetary, and commercial policies in terms 
of promoting economic growth with stability. It is argued 
that none of these policies, per se, is effective enough to 
achieve this objective. They have to be integrated and 
geared to achieve the desired goal. The continuous injec- 
tions of international aid into Pakistan’s economy since 
1951 have, however, introduced an element of stability in 
that economy and lessened, to some extent, its vulner- 
ability to forces working for instability. 

The progress during the first three years of Pakistan’s 
First Five Year Plan (1955-60), as covered by this study, 
has not been encouraging. In terms of our criterion, 
while the population increased at an average annual rate 
of 1.4 per cent, the real national income increased at an 
average annual rate of over 2 per cent, thus allowing for 
a slight increase in the real national per capita income. 

The conclusion is that Pakistan’s economic policy 
should be firmly re-orientated toward the agricultural 
growth. To achieve the objective of economic growth with 
stability, this action should be accompanied by measures 
designed to boost exports, restrict development expendi- 
tures to their present level, curtail non-development ex- 
penditures below their present level, increase non- 
inflationary resources of financing, eliminate progressively 
deficit spending, and above all, hold the increasing 
menace of population growth in check. Only then could 
Pakistan’s economy be expected to enter the stage of self- 
sustaining economic growth. 

Microfilm $5.10; Xerox $18.00. 399 pages. 


THE ROLE OF MONETARY POLICY IN 

ECONOMIC DEVELOPMENT: A STUDY 

OF THE ACTIVITIES OF THE RESERVE 
BANK OF INDIA, 1949-56. 


(L. C. Card No. Mic 60-2407) 


Hirendra Nath Roy, Ph.D. 
Stanford University, 1960 


In the study of problems of economic development, 
monetary and financial factors are often neglected in the 
erroneous belief that only the real factors are important. 
In the literature one finds little extensive discussion of 
the role and efficacy of the monetary factors in promoting 
growth. This study is an attempt to fill the gap by con- 
centrating on the monetary and financial counterpart of 
real growth and by showing when and how monetary policy 
does contribute to economic development. Attention is 
focused primarily on the case of India, since the Reserve 
Bank of India has significantly departed from orthodox 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





76 ECONOMICS 





central banking principles and has adopted a truly growth- 
oriented monetary policy. The achievements and failures 
of the Bank’s policy point to the type of monetary meas- 
ures suited to the requirements of growth. 

The study departs significantly from the traditional 
view that contra-cyclical monetary policy to achieve price 
stability is a categorical imperative in all economies. It 
is shown both theoretically and statistically that cycles of 
employment, output, and real income are rather unimpor- 
tant in underdeveloped economies. Hence maintenance of 
full employment or price stability cannot properly be the 
primary objective of monetary policy in backward agri- 
cultural economies. The main objective should instead be 
the development of the economy. In such economies, a 
growth-oriented monetary policy is needed, and a policy 
of credit-creation for financing development assumes im- 
portance. This study advocates inflationary financing of 
development, and shows that the arguments against mod- 
erate inflation are either fallacious or based on subjective 
value judgments. 

The difficulties of monetary management in unde- 
veloped money markets have been analyzed with refer- 
ence to India, and measures suggested for overcoming 
them. It is emphasized that institutional factors are im- 
portant but not immutable. Much improvement should be 
possible in a relatively short time. 

Although economic development should be the prime 
objective of monetary policy in a growth setting, it would 
be wrong to infer that the central bank can completely 
ignore stability. The authority must prevent the emer- 
gence of hyperinflation. A moderate inflation is good, but 
hyperinflation is not. Hence the control policy of the 
central bank becomes important. The extent to which the 
central bank can achieve relative stability has been 
studied with reference to the Reserve Bank’s activities. 

It is found that much can be done and that qualitative 
credit controls are more effective than quantitative ones. 

Adequate provision of rural credit is necessary in the 
developmental process. The central bank has an impor- 
tant role here; and the Reserve Bank has performed an 
excellent service in this respect, departing significantly 
from orthodoxy and acting as a true promotional agency. 

Growth-oriented monetary policy also requires pro- 
vision for industrial credit. The central bank must see 
that savings-creation and savings-mobilization are ef- 
fectively done. This can be achieved through the creation 
of financial intermediaries. The problems, although in- 
tricate, have been effectively tackled by the Reserve 
Bank. 

Traditional monetary policy needs a reorientation in 
newly developing countries because the central bank faces 
problems different from those in developed economies. 
This reorientation is also necessary because the impor- 
tance of the monetary system, narrowly defined, declines 
as financial intermediaries develop. With the develop- 
ment of various types of financial assets, monetary 
policy must be redefined as debt- and asset-management 
policy. This problem has been extensively discussed in 
the study. 

Although the activities of the Reserve Bank as a pro- 
motional agency have been praiseworthy, the Bank has 
not exhausted all possibilities. The Bank can still intro- 
duce measures--for both development and stability-- 
which will further strengthen the economy. The study 





ends with a few suggestions as to what the Bank can prof- 
itably do in the immediate future. 
Microfilm $3.90; Xerox $13.75. 303 pages. 


FORWARD TRADING ON THE 
KARACHI STOCK EXCHANGE 


(L. C. Card No. Mic 60-2314) 


George Wertz Rucker, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: W. Nelson Peach 


The Karachi Stock Exchange was formed in 1949. It is 
not subject to government regulation. Since October 12, 
1953, it has operated both a ready market and a forward 
market. The present study covers forward market opera- 
tions from their beginnings through the end of 1957. Four 
scrips have been traded on a forward basis. The firms 
represented were important ones in the jute processing, 
paper, cotton textile, and cigarette manufacturing indus- 
tries. The primary source of data was the ledgers of the 
Exchange, on which all forward transactions are recorded. 

During the fifty-one months studied, there were 129,000 
forward transactions involving 66 million shares. Two 
scrips, Adamjee Jute and Karnaphuli Paper, accounted 
for three-fourths of all activity. The volume of trading 
varied widely from month to month, reflecting the specu- 
lative character of the market. The heaviest trading oc- 
curred in 1954, the lightest in 1955. The size of the 
average market lot more than doubled during the period. 

Forward trading was dominated by a relatively small 
group of brokers. One-fourth of the brokers trading on 
the market accounted for 83 per cent of all shares pur- 
chased. The upper quartile of brokers accounted for at 
least three-fourths of all shares purchased in each year. 
Membership of the upper quartile was more stable than 
that of any other quartile. The same brokers generally 
dominated trading in all scrips. Membership of the 
upper quartile was slightly more stable in the last years 
studied than in the first years. The predominance of a 
small group of brokers increases the possibility of market 
manipulation. 

After reaching a peak in early 1954, there was a gen- 
eral decline in market prices which lasted through early 
1955. In the middle of 1955 the market recovered and 
thereafter price fluctuations were generally smaller than 
in the early period of trading. There were variations in 
forward market prices from scrip to scrip. Trading in 
Adamjee Jute shares exhibited the greates price fluctua- 
tions. Trading in Adamjee Cotton and Pakistan Tobacco 
exhibited the least price fluctuations. Rumors, partic- 
ularly concerning dividends, were a major factor affect- 
ing price. Market reaction to financial status of firms 
tended to be delayed until annual reports were issued, 
usually about six months after the end of a fiscal year. 
Market price did not always reflect a firm’s financial 
status. 

Both logic and the empirical evidence indicate that the 
forward market is a speculative one. It is not a reliable 
mirror of real stock values in the short run. Increase in 
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the market’s nonspeculative function requires a larger 
number of scrips, less dominance by a small number of 
big brokers, and the institution of regulation by the 
government of Pakistan. 

Microfilm $2.85; Xerox $9.90. 219 pages. 


THE EFFECTS OF TELEVISION ON THE 
MOTION PICTURE AND RADIO INDUSTRIES 


(L. C. Card No. Mic 60-2466) 


Fredric Stuart, Ph.D. 
Columbia University, 1960 


The paper is concerned with the effects of the Tele- 
vision Innovation on Motion Picture and Radio consump- 
tion, production, profits, and organization. A brief history 
of television development precedes the discussion of 
Radio and Motion Pictures. 

The major conclusions are: 

1. The rate of growth of the television industry since 
1946 has exceeded most ex ante expectations. In partic- 
ular, its growth has been more rapid than that of the motion 
picture or radio industries during comparable stages 
of their development. It is argued that the high rate is 
largely attributable to assistance from the latter indus- 
tries. 

2. Time series analysis reveals depressed conditions 
in both the motion picture and radio industries, after 
1947. In motion pictures, the depression has taken the 
form of sharp absolute reductions in attendance, admis- 
sions receipts, and production company profits, and in the 
closing of theaters. In radio, the depression is visible in 
absolute declines in audience size and network time sales, 
and in decreases in the rate of growth of total radio time 
sales. 

3. Statistical analysis demonstrates that television 
has been a major cause of recession in both the motion 
picture and radio industries. Primary evidence for this 
conclusion in the motion picture case is the high correla- 
tion between regional television densities and relative 
changes in admissions receipts, in the period 1948-1954. 
The rate of decline of receipts is shown to be a function 
of the degree of television penetration, in each geograph- 
ical area. Similarly, the rate of decrease in numbers of 
theaters is shown to be a function of the rate of decline 
in receipts, and therefore of the degree of television 
penetration. 

In the case of radio, survey data on regional set usage 
show radio-listening time and television-viewing time 
within the home to be inversely correlated. Viewed as 
time series, average daily hours of television and radio 
usage also show a high degree of negative correspondence. 
In addition, the distribution of post-1948 reductions in the 
radio audience by hour of the day closely fits the hourly 
distribution of the present television audience. On the 
receipts side, analysis of the national advertising budgets 
of individual advertisers indicates direct substitution of 
network television purchases for network radio expendi- 
tures. Television is also isolated as a cause of the de- 
clining rate of growth of spot and local radio revenues: 
the growth of time sales revenues is shown to have been 





slowest (between 1948 and 1956) in areas with the highest 
proportion of television to radio stations. 

4. The major reaction of both industries to television 
competition has been to modify the product, and direct it 
at special segments of the pre-television audience. The 
adjustment has not benefitted radio networks, since their 
special province has always been evening dramatic pres- 
entations, and radio programming has now shifted to day- 
time recorded music and news. Network radio operation 
has become unprofitable, and the decline appears irre- 
versible. Radio stations, on the other hand, have pros- 
pered by reducing their reliance on networks and concen- 
trating on the music-and-news format, substituting local 
advertisers for national advertisers lost to television. 

In the motion picture industry, the shift in production 
emphasis (to high-cost features) has benefitted the large 
studios, but not small exhibitors. In addition, the studios 
have (since 1952) recovered profits lost through declining 
theater attendance by acting as suppliers to television, 
through the sale of old feature films and production of new 
film for television. Exhibitors have not been successful 
in utilizing television, either in closed-circuit systems 
designed to bring the television audience into the theater 
for special events, or in wired pay-television systems 
designed to bring the theater to the television audience. 
Microfilm $2.95; Xerox $10.35. 228 pages. 
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CHANGES IN PRODUCTIVITY OF FARM 
RESOURCES IN A CENTRAL INDIANA AREA 


(L. C. Card No. Mic 60-2182) 


Gerald Edward Ackerman, Ph.D. 
Purdue University, 1960 


Major Professor: Melvin R. Janssen 


Changes in productivity affect the kinds and quantities 
of resources we use and the returns to these resources, 
as well as the quantities of goods and services we produce 
and the prices of these products. 

This research was an attempt to estimate changes in 
productivity of various farm resources for an agricultural 
area, to evaluate some alternative techniques for such 
estimation and to discuss uses and implications of the 
resulting estimates. Also, the author has attempted to 
qualitatively explain the increase in output of the area, 
1910 to 1955. 

The data consist of from 83 to 225 Indiana farm busi- 
ness records taken in Forest and Johnson townships for 
the years 1910, 1915, 1919, 1932, 1945 and 1955. Three 
methods were used - regression analysis (a Cobb- 
Douglas type function, fitted by the least-squares tech- 
nique), ratio analysis, and residual analysis. 

The study indicated that the marginal productivity of 
land increased during this period both absolutely and 
relative to the marginal productivity of labor and capital. 
The marginal productivity of labor declined, both 
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absolutely and relatively. Machinery productivity showed 
strong increases in 1932 and 1945, but had declined by 
1955. Its decline was less than that of labor. Livestock 
productivity was quite variable. Regression analysis was 
found to provide more useful estimates from a conceptual 
standpoint and appeared to involve somewhat simpler 
problems of interpretation. This method also provided 
evidence of inefficiency in agricultural production in the 
area. Although the need for standardization of analysis 
procedures was indicated, productivity estimates were 
found to be useful in intrafarm, interfarm, interregional 
and interindustry decision-making. 

The large increase in output in this area from 1910 to 
1955 was attributed qualitatively to price rises, increased 
use of inputs, use of different inputs, changes in the com- 
bination of inputs and changes in the production function. 

Microfilm $2.50; Xerox $6.00. 121 pages. 


CHANGES IN EFFICIENCY OF MARKETING 
MILK IN PHILADELPHIA AND 
PITTSBURGH, 1940 TO 1957. 


(L. C. Card No. Mic 60-2145) 


Robert Chauncey Angus, Ph.D. 
The Pennsylvania State University, 1960 


The objective of this study was to measure changes in 
milk marketing efficiency in the Philadelphia and Pitts- 
burgh markets from 1940 to 1957. 

The Pennsylvania Milk Control law requires that milk 
dealers file annual financial records. The Pennsylvania 
Milk Control Commission provided summaries of these 
records which were used to compute output, input and ef- 
ficiency ratios. 

Milk purchases from producers were used as a 
measure of product flowing through the marketing system 
and, therefore, changes in the output of marketing serv- 
ices by the system. Inputs of resources were estimated 
by deflating expenditures by price indexes. Efficiency 
ratios were presented in terms of the number of pounds 
of milk purchased from producers per constant-value 
dollar of expenditure. Pounds of milk per man-year were 
also computed. 

Increases in the number of pounds of milk handled per 
man-year of labor were found from 1940 to 1957 in both 
markets. A change from 98.8 thousand pounds in 1940 to 
156.5 thousand pounds in 1950 occurred in Philadelphia. 
The Pittsburgh market showed no sustained increases or 
decreases until after 1947 when milk receipts per man- 
year increased from 114.4 thousand pounds to a high of 
196.2 thousand pounds in 1954. Peak labor efficiencies in 
1950 in Philadelphia and in 1954 in Pittsburgh were fol- 
lowed by slight declines. The average annual increase of 
output per unit of labor input was 2.91 per cent for the 
Philadelphia market and 3.47 per cent for Pittsburgh. 

Output per constant-value dollar of variable capital 


input in Philadelphia changed much as did labor efficiency. 


The increase in the Pittsburgh market was very erratic. 
The average annual increase was 2.57 per cent in Phil- 
adelphia and .66 per cent in Pittsburgh. 

Output per constant-value dollar of fixed capital input 
in Philadelphia increased from 1942 to 1947, leveled off 





between 1947 and 1950 and decreased after 1950. The 
average rate of increase over the whole period was 1.42 
per cent per year, but this was not statistically different 
from zero. In the Pittsburgh market, an increase took 
place from 1942 to 1949, and the ratio leveled off after 
1949. The average rate of increase was 2.15 per cent per 
year. 

Total efficiency in terms of the number of pounds of 
milk handled per constant-value dollar of total input varied 
in nearly the same manner as labor efficiency, and peak 
efficiencies occurred at the same times. Total efficiency 
in terms of quantities of milk handled per unit of total input 
increased 2.37 per cent per year for the Pittsburgh 
market and 2.53 per cent in Philadelphia. 

Efficiency changes were associated with the adoption of 
new and larger equipment, decreases in the length of work 
week, variations in delivery schedules and the attrition of 
smaller dealers. Major increases in efficiency began 
after World War II when new and larger equipment became 
available. The adoption of this equipment was accelerated 
by general increases in wage rates which occurred with 
reductions in the number of hours worked per week. Some 
small dealers found large capital investments difficult to 
make and went out of business. This was accompanied by 
a growth in average size and a decrease in the number of 
country plants and receiving stations. 

Wartime efficiencies showed little variation when 
every-other-day delivery was instituted. The installation 
of three-day delivery was accompanied by increasing ef- 
ficiencies in Pittsburgh and by slightly decreasing effi- 
ciencies in Philadelphia. Increases in the proportion of 
milk sold in stores rather than delivered to homes and 
the introduction of paper milk containers took place at the 
same time as efficiency increased. 

The measurements reported in this study illustrate 
milk marketing efficiency changes. Although year-to-year 
changes as measured in the study are in some cases sub- 
ject to substantial error, efficiency of marketing milk in 
Philadelphia and Pittsburgh clearly increased between 
1940 and 1957. The estimates of the average rates of in- 
crease in the two markets probably should be regarded as 
upper limits in view of the assumptions that had to be 
used, but the increases in total efficiency in each market 
probably were at least two per cent over the whole 
period. The data strongly suggest, however, that total 
efficiency did not increase during the last few years in 
either market. 

Microfilm $3.00; Xerox $10.35. 230 pages. 


EFFECTS OF DIRECT PAYMENTS FOR BEEF 
CATTLE AS A PROGRAM TO 
IMPROVE FARM INCOME 


(L. C. Card No. Mic 60-2197) 
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One proposed partial solution to the farm price and 
income problem is making direct payments to beef cattle 
producers. The purposes of this study were: (1) to 
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develop a program to direct payments for beef cattle to 
improve farm income, and (2) to determine the conse- 
quence of such a program. 

This proposal developed is a beef price-production 
stabilization program that could be operated simultane- 
ously with other farm programs. It would be set up to 
make payments beginning about the third or fourth year 
of the falling phase of the beef price cycle and continue 
until the open market price of beef again became higher 
than the support price. To operate such a direct-payment 
program for beef it would be necessary to: (1) seta 
support price per hundred weight of slaughter beef, 

(2) calculate average price of slaughter cattle received by 
farmers, (3) determine the percent the support price is 
above the slaughter cattle price received by farmers, and 
(4) make payments to farmers who sell cattle for slaughter 
equal to this percentage of the price they received for 
their slaughter cattle. Payments would be paid directly to 
beef producers by the Agricultural Stabilization and Con- 
servation offices. 

In order to analyze a program such as this: (1) an em- 
pirical study in Central Indiana was made to determine 
beef supply response and accompanying changes in farm 
organization, and (2) secondary data was used to deter- 
mine beef supply responses to lagged slaughter beef 
prices and feed resources. 


Effects of the Program 


For analysis of these effects it was assumed that beef 
prices would be supported at $17.00 per hundred weight 
in 1953 until market prices of beef rose above this level. 
This is $1.05 a hundred above what they were for the 
1953-57 period. Thus cost to the government of this pro- 
gram for 1953-57 years in which beef prices would have 


had to be supported would have amounted to a total of 
$1,895 million, $379 million per year. 

To analyze the effects of this program for the years 
1953 through 1963 it was necessary to consider two 
periods of time: (1) the period during which beef prices 
were below support, phase I, and (2) the following few 
years, phase II. 

This study indicated beef slaughter, hence total meat 
production would have fluctuated less as a result of a 
program of this type. For example, beef slaughter (live- 
weight) would have been reduced with less liquidation of 
cattle, by about .05 percent per year for the 1953-58 
period. It would have been increased about 2.3 percent 
per year over what it would have otherwise been without 
the program for the 1959-63 period. This study indicates 
2.3 billion pounds increase in total beef slaughter (live- 
weight) for the 11 year period, 1953 through 1963. To get 
this increase in beef slaughter would have required pork 
slaughter to be decreased 234 million pounds (liveweight) 
per year. 

Thus total beef and pork supplies at the retail level would 
have been decreased in the 1953-58 period about 1 billion 
pounds, and increased 350 million pounds during 1959-63. 

The above changes in beef and pork slaughter would 
have meant a decrease in about 1 pound per capita per 
year during phase I, and an increase of .4 pounds per 
capita per year during phase II, other things being equal. 

Total calories from beef and pork slaughter would 
have been decreased 417 billion per year during phase I. 
During phase II, annual total calories from beef and pork 





would have been increased 285 billion per year, or a net 
decrease of 102 billion calories per year for the 1953-63 
period. This is due to inefficient use of feed resources 
when shifted from hogs to beef cattle production. 

However, total protein produced would have been in- 
creased .5 million pounds per year for the 11 year period, 
1953 through 1963. 

Stabilization of beef production would result in less 
waste of roughage and labor on farms during the low 
numbers phase of the beef cycle. 

Prices of beef cattle received by farmers would have 
averaged 19 cents per hundred weight higher during phase 
I than the free market prices; but in phase II they would 
have averaged about 83 cents per hundred weight less. 
Hog prices would have averaged 35 cents per hundred 
weight higher for the 1953-63 period. The estimated 
weighted average price in the market place for all hogs 
and cattle sold during the 1953-63 period would have been 
about 2 cents per hundred weight higher. 

This slight increase in hogs and cattle prices would 
have amounted to $110 million increase in gross farm in- 
come in the market place for the 1953-63 period, or about 
$10 million per year. To this would be added the $1,895 
million paid to farmers from the government payments. 
Thus total cost to the public as taxpayers would amount to 
about $2,005 million. 
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The objectives of the study are three in number: 


1. Analyze, on a regional basis, the factors which 
have an important influence on the location of 
irrigation in the eastern United States. 


Estimate, by use of regional production func- 
tions, the productivity of inputs used in agricul- 
tural production with irrigated cropland as one 
of the inputs. 


Project to 1980 the irrigated acreage which 
could be expected by region and for the humid 
area as a whole. 


The eastern United States, as defined by this study, 
consists of thirty-one states which were divided into seven 
types of farming regions. These regions were designated 
as the Northeast, Lake States, Corn Belt, Appalachian, 
Southeast, Delta and Florida. 

In the analysis of factors affecting the location of 
irrigation, multiple-regression was the primary tool of 
analysis. The effects of variables hypothesized to 
measure moisture conditions, concentrations of high 
value crops, local demand for high value perishable crops, 
and forces exerted by crops which are peculiar to certain 
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regions such as cotton and rice on the percentage of crop- 
land irrigated were analyzed. The results indicated that 
variables which reflected the demand for and price of high 
value crops were important in determining the location of 
irrigation in most regions. Economic forces appeared to 
be dominant in the Northeast region, very important in the 
Lake States, Corn Belt, Appalachian regions as well as in 
Florida and of only minor importance in the Southeast. 
The acreage of rice was strongly associated with the loca- 
tion of irrigation in the Delta. 

Estimates of regional resource productivities were ob- 
tained by use of a Cobb-Douglas type function fitted statis- 
tically to input-output data for each region with the county 
as the unit of observation. Interest was focused primarily 
on the estimated elasticity of production for irrigated 
cropland. This analysis indicated that the marginal pro- 
ductivity of irrigated cropland and associated inputs is 
highest in the Northeast and lowest in the Delta. Initially, 
nine input variables were hypothesized to be associated 
with agricultural output. However, after various formula- 
tions, this number was reduced to five inputs in all re- 
gions except the Corn Belt where four inputs were used. 
Inputs were deleted from the equations primarily in an 
attempt to remove instability in the regression coeffi- 
cients resulting from high inter-correlation among 
several of the inputs initially specified. 

Irrigated acreage projections were constructed for 
1980 under three alternative assumptions. Uniform 
Output Growth models were constructed assuming a uni- 
form projected 1980 output index of 160 (1954 = 100) for 
each region and 1954 levels of technology. Differential 
Regional Growth Models were then constructed by reduc- 
ing the projected output in the Northeast, Appalachian and 
Delta regions and by increasing projected output in 
Florida. Finally, Technological Change Models were con- 
structed by introducing historic rates of neutral technolog- 
ical change in each region. The irrigated acreages pro- 
jected for the humid area ranged from 4,730,000 acres to 
11,515,000 acres with the greatest percentage increase 
expected in the Northeast region and the least percentage 
increase expected in the Delta region. In the technolog- 
ical change models, the marginal value product for irri- 
gated cropland tended to be below the levels computed for 
1954 and the marginal value product of current operating 
expenses, that is, commercial fertilizer, limestone and 
purchased feed, tended to be above 1954 levels. In addi- 
tion, the marginal value products estimated for irrigated 
cropland tend to show less variation among regions than 
in 1954. 

Estimated water use by the projected irrigated acre- 
ages would require approximately 3 to 7 per cent of the 
total annual usable water supply in the humid area in 1980. 
Although this does not represent a large water use in it- 
self, the tendency of irrigated acreage to be concentrated 
in certain areas could lead to strong competition between 
water uses in certain local areas. 

The limitations of the study are discussed and sugges- 
tions for possible improvement in future studies in this 
area are offered. 

Microfilm $2.50; Xerox $7.80. 167 pages. 





AN EVALUATION OF THE ECONOMICS OF 
PRODUCT SELECTION PROBLEMS FOR 
MULTI-PRODUCT FLUID MILK PLANTS 


(L. C. Card No. Mic 60-2211) 


Robert Wolfe Hood, Ph.D. 
Purdue University, 1960 


Major Professor: Charles E, French 


Technological change has created pressure on existing 
equipment and methods, and has forced fluid milk plant 
managers to periodically adapt new methods to existing 
capacity. In the process, new systems imperfectly adaptec 
to the old have caused difficult problems in resource alio- 
cation at the firm level. The basic objectives of this study 
were to evaluate the economics of product selection for 
fluid milk plants, and to evaluate the usefulness of linear 
programming as an aid to management decision-making. 

A random sample of 41 fluid milk plants was studied. 
Individual managers were interviewed concerning prac- 
tices used and factors considered in making decisions as 
to (1) factor evaluation and utilization, (2) product promo- 
tion, (3) product pricing, and (4) product selection. 

In general, the managers recognized the existence of 
constant pressure on existing capacity. Periodic adjust- 
ments were made in response to technological changes. 
Yet evidence indicated that a relatively large proportion of 
management time was spent on very short-run decisions, 
for which almost all existing production capacity would be 
potentially limiting. 

Several factors were evaluated as to their potential 
effects on production decisions. These factors included 
(1) the actions and reactions of competitors, (2) potential 
sales or market, (3) labor, (4) raw product, (5) capital, 
and (6) management. 

The importance attributed to competition supports the 
hypothesis that these firms operate in an imperfectly 
competitive product market. Plants often have been 
forced to meet competitive products, for example, or lose 
sales to the products. Carrying this policy to its extreme, 
however, might cause firms to unnecessarily add unprof- 
itable products. 

In general, estimates indicated an inelastic sales re- 
sponse to price and to such promotional tools as advertis- 
ing and special product promotions, at least in the short- 
run. However, managers estimated a relatively high de- 
gree of substitutability among similar products. Thus, 
promotional effort might be more economically expended 
on responsive, profitable products, than on aggregate 
sales, at the firm level. 

Although many managers believed that they could 
acquire all the capital they wanted, several also expressed 
an aversion to the use of external capital. Thus, self- 
imposed internal capital rationing probably existed in many 
plants. Economic analysis might show that the utilization 
of additional capital was profitable. 

In the past, most plants developed a group of producers, 
and accepted responsibility for the entire supply from 
their producers. Recently, however, alternative methods 
for procuring raw product have become available. Some 
of the new alternatives tend to allow fluid milk plants to 
purchase the daily quantity of raw product desired. Under 
such conditions, raw product would tend to be unlimiting 
for most production decisions. 
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Unavailable supplies of labor required for a particular 
product would limit the production of that product. The 
inability to allocate labor freely within the plant might 
also limit production alternatives in the short-run. Im- 
mobility of labor has been caused by such things as 
(1) physical plant restrictions, and (2) such arbitrary fac- 
tors as wage differentials and management decisions. 

Evidence has indicated that management systems have 
tended to replace individual managers, especially in the 
larger fluid milk plants. Increased management special- 
ization may tend to limit the production of individual prod- 
ucts. However, management probably limits production 
alternatives more often in the over-all size of product 
lines than in the kinds of products produced. 

Linear programming probably would be most useful as 
an interpretative device, in supplementing management 
judgment in making production decisions. In light of the 
nature of resource acquisition and the indivisibility in ex- 
isting capacity, linear programming appears to be con- 
ceptually useful. Although intangibles prevent perfect 
prediction with the model, this problem is no more re- 
strictive here than with many other research tools. In 
general, linear programming will determine the optimum 
short-run profit position subject to a specified set of re- 
strictions. Management judgment may be used to evaluate 
these findings in terms of the long-run position of the 
firm, involving such factors as growth of the firm, future 
market shares, and the like. 

Microfilm $3.05; Xerox $10.60. 234 pages. 
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Statement of problem: So long as technological innovation 
progresses faster in crop production than in livestock 
production, and, so long as new market outlets for the 
mounting feed crops are lacking, hog-feeding shall re- 
main as one favorable alternative for most American 
farmers to market their home-grown feeds. Therefore 
two economic problems stand out in the hog enterprise: 
(1) The economic appraisal of hog rations. (2) An effec- 
tive way to cope with the fluctuating hog market. 

But the direct application of the least-cost concept to 
hog ration determination is highly infeasible; and the in- 
dividual hog producers seem to have been unable to dis- 
associate themselves from the type of fluctuations so well 
explained by the Cobweb Theorem. This study represents 
a serious attempt to attack these problems with a new 
approach. 





Procedure: The prevailing hog ration recommended by 
the Department of Animal Husbandry of the University of 
Wisconsin and two other fixed-protein rations are com- 
pared with the various least-cost rations under a wide 
range of soybean oilmeal/corn price ratios in terms of 





dollars-and-cents as well as total days required to reach 
market weight from weaning. 

Various timely production and price information pub- 
lished by the U. S. Department of Agriculture are used in 
an attempt to arrive at an early estimate of the annual 
average of hog prices for the calendar year forthcoming, 
followed by three subsequent revisions on the basis of 
more up-to-date information. The application of this 
price-estimating system is then appraised in terms of 
dollars-and-cents. 


Results: (1) Within a given range of price relationship, 


the differences in cost of major feeds (corn and soybean 


oilmeal) as well as total days on feed among the various 
rations as mentioned above bear little, if any, economic 
significance. 

For the three years reserved for testing purposes, 
estimated prices show satisfactory accuracy for 1957 and 
1959. At least part of the reasons for a less satisfactory 
result for 1958 is due to two unforeseeable events: An 
abnormally severe winter, and heavy disease losses. 
“Actual” and various “estimated” prices for 200-220 pound 
U.S. No. 1, 2, 3, barrows and gilts at Chicago follow: 





Successive estimates made 


In Nov.-Dec. In Jan. of In Mar. of In May of 

: Actual 

of preceding current current current aren 
year year year year — 


$ $ $ $ $ 





Year 





1957 17.69 18.32 -- -- 18.93 
1958 16.56 17.07 17.86 19.13 21.01 
1959 14.82 15.12 14.48 15.01 a/ 








a/ Not available when this dissertation was in progress. 


Assuming the adoption of the proposed price-estimating 
system by a Wisconsin hog producer feeding 200 hogs a 
year, it is found that the adoption means an additional in- 
come of one thousand dollars for the three-year period 
(1957-59) as a whole. 


Conclusions: (1) By definition, there is one and only one 
least-cost ration under each soybean oilmeal/corn price 
ratio, a direct application of the least-cost concept would 
require frequent changes of hog rations with little or no 
economic gain. Furthermore, it is impossible to deter- 
mine the true least-cost ration without the exact advanced 
knowledge of the relative price relationships between corn 
and soybean oilmeal. If, however, a certain chosen ration 
proves to be a close approximation of the least-cost ra- 
tions under a wide range of price relationships, the pro- 
ducer can then adopt this particular ration with a priori 
assurance that he is for all practical purposes following 
the least-cost recommendation. 

(2) The proposed new expectational model is built on 
the basis of making effective use of timely agricultural 
data. The adoption of this model not only enables the hog 
producer to dissociate himself from the cobweb fluctua- 
tions but also to further augment the profitability of his 
hog-feeding enterprise by taking advantage of the feeder 
pig market as well as the manipulations of marketing 
weights. Microfilm $2.50; Xerox $8.20. 180 pages. 
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This study was concerned with developing alternative 
methods which would be useful for estimating milk supply 
in the Louisville milk shed. Methods under each of two 
general approaches to the problem were used. The first 
approach involved the use of time series data and was 
termed “aggregate.” Under the second, called the “firm” 
approach, an industry supply function was estimated by 
aggregating the marginal cost functions of individual 
firms. 

Under the aggregate approach an economic model 
which explains changes in the milk supply in the Louis- 
ville milk shed through factors affecting numbers of cows 
and factors affecting production per cow was constructed. 

Changes in the number of cows could not be related to 
the price of milk 3 to 5 years previous or to the price of 
feed 3 to 5 years previous. A relationship was found be- 
tween the price of beef cattle 3 to 5 years previous and 
changes in number of dairy cows, but this relationship 
was not significant at the 5 percent level. Only a small 
portion of the changes in cow numbers was explained be- 
cause: (1) Institutional factors such as mandatory require- 
ment of the bulk tank affected number of producers and 
hence number of cows; (2) The data could have been in 
error, especially since number of cows was calculated 
from knowledge of milk supply and an estimate of produc- 
tion per cow. 

Analysis of factors affecting production per cow indi- 
cated milk price elasticity of supply is .04 and grain price 
elasticity of supply is -.06. The major factor which af- 
fected production per cow was a constant upward trend 
due to technological change and unexplainable factors. 
This upward trend ranged from 8.71 to 13.55 pounds of 
milk per cow per year, depending on the quarter of the 
year observed, for the period 1935 through 1957. 

In light of the foregoing analysis a milk supply predic- 
tion relationship was devised. The relationship includes 
three independent variables: (1) previous year’s produc- 
tion per cow, (2) number of firms the previous quarter 
and (3) milk-beef price ratio deviation from average to 
the third power the fourth-year previous. The variation 
in the milk supply in the Louisville milk shed was as- 
sociated with 97.9 to 92.8 percent of the change in the in- 
dependent variables for the four quarters of the year. 

In using 1958 production as a trial for the prediction 
model, quarterly predictions ranged from 96 percent to 
115 percent of the actual production. The annual predic- 
tion was 106 percent of actual production. 

Under the firm approach, four supply functions were 
estimated from the cost data of a random sample of ap- 
proximately 10 percent of the firms in the Louisville milk 
shed. Marginal cost functions were estimated for a 
typical firm in each of four herd-size strata. The mar- 
ginal cost functions were multiplied by the number of 
firms in the stratum to obtain stratum supply functions. 
Finally the stratum supply functions were aggregated into 





the milk shed supply function. Two of these functions were 
estimated with the assumption that cash costs are variable 
and all other costs are fixed. The two other functions were 
estimated with the assumption that cash cost plus cost of 
crop production are variable while all other costs are 
fixed. Witheachcost classification one supply function was 
estimated on the basis of a regression for each stratum 
and a second supply function was estimated on the basis of 
a single aggregate regression including all producers in 
the sample. 

The price elasticities of supply of the four estimated 
functions were used to estimate 1958 milk production. The 
supply function based on the cash cost model with separate 
regressions for each stratum was the most accurate es- 
timator. The elasticity of this function, .72, was used to 
estimate 1958 production. The estimate was 98.6 percent 
of actual 1958 production. 

In the four herd-size classifications considered (cow 
numbers less than 20, 20 to 29, 30 to 39 and over 39), as 
herd size changes from small to large, price elasticity of 
production first increases slightly and then decreases. 
This decreased elasticity of the marginal cost functions 
may be because larger producers have a lower short-run 
average cost function. They would tend to operate at a 
point on their marginal cost function farther from the low 
point on their average variable cost function than would 
small producers. The greater the distance between mar- 
ginal cost and average cost, the more inelastic the mar- 
ginal cost function usually becomes. 

The results of the present study are consistent with 
results of other current milk supply studies. 

Policy implications of this study include: (1) If one 
assumes that the milk supply elasticity which provided 
the most accurate estimate of 1958 milk production is 
correct, then a 1 percent change in milk price will result 
in a .72 percent change in production in the short run. 

(2) Institutional factors have a great influence on milk pro- 
duction. (3) If the proportion of herds with more than 40 
cows increases, the milk supply can be expected to become 
more inelastic. 

Microfilm $2.50; Xerox $8.40. 185 pages. 
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The major objectives of this study were (1) to deter- 
mine optimal flow patterns for milk and dairy products 
that would minimize the transportation costs involved in 
satisfying consumption requirements for markets within 
Indiana and (2) to determine the optimal seasonal utiliza- 
tion of whole milk among the various manufactured prod- 
ucts by market areas for the state. 

The scope of the study included the State of Indiana and 
surrounding metropolitan markets. Marketing methods 
and transportation patterns for whole milk used as fluid 
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milk, butter, cheese, condensed and evaporated milk were 
studied. The transportation model of linear programming 
was the major analytical tool used to yield quantitative 
answers. 

A new dimension, that of time, was added to the trans- 
portation problem procedure. The study employed the 
transportation matrix to determine the profitability of 
producing milk in low cost time periods and storing for 
consumption during high production cost periods. 

Various models were used for measuring the effects 
of movement restrictions on the transportation cost struc- 
ture. Models of individual dairy products used in con- 
junction with the aggregate milk models were employed 
to determine possible locations for new or expanded dairy 
manufacturing facilities. 

Summary - Seven distinct market areas for milk and 
dairy products were found to exist within the state. In 
general, milk should flow into the state along the eastern 
boundary and out of the state at New Albany, Dearborn 
County and Fort Wayne, all along the western and south- 
western boundary. Expansion of the manufacturing in- 
dustry should take place in the Wabash, Miami, Fulton, 
Cass County area since there was a sizeable excess of 
whole milk produced over fluid requirements and above 
that quantity being manufactured into dairy products in 
1956. Since the state was slightly surplus in aggregate 
milk production, emphasis should be placed on the manu- 
facture of butter for export. 

Regarding the seasonality of production, the model 
solutions indicated a definite reduction in the aggregate 
costs of satisfying Indiana’s milk consumption require- 
ments would result from shifting production from the 
September - February season to the March - August 


season. 
The solution of the seasonal models provided the 


primary contribution made by this study. Other contribu- 
tions of lesser importance were those pertaining to trans- 
portation patterns that would minimize transport costs, 
the cost effects of restrictions on movement and the de- 
lineation of milk market areas within the state. 

Microfilm $2.50; Xerox $8.60. 189 pages. 
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The decline in the number of farmers producing milk 
for manufacturing purposes has been relatively rapid 
since 1945. At the same time, increases in the volume of 
milk per farm have not been sufficient to offset the de- 
cline in the number of producers. The total volume of 
milk produced in Ohio has therefore been declining since 
1945. 

Three main questions were to be answered with re- 
spect to the current decline in the number of manufactur- 
ing milk producers. First, if this trend did not change 
and could not be changed, what adjustments would be 
implied for owners of manufacturing facilities? Second, 
if the trend could be altered, in what ways and with what 





results could this be accomplished? Third, if production 
leveled off, approximately what volume of milk could be 
expected and in what sections of the state would it be pro- 
duced? 

Three different methods were used for predictive pur- 
poses. One was the projection of trends, which indicated 
that the number of producers would continue to decline 
in the period 1960-1975. Producers’ actions in 1959 were 
analyzed and projected into the future as a second method. 
A continuing decline was implied. The third method was 
analysis of producers’ plans for the next three to five 
years and projection of these plans. This produced re- 
sults consistent with the other two methods. 

The conclusion reached was that the decline in volume 
would probably not be uniform throughout the state. 
Western Ohio producers have more farm alternatives 
open to them than do producers in eastern sections of the 
state. More western area producers indicated plans to 
withdraw, and the actual 1959 rate of withdrawal was 
higher in western Ohio than in southeastern Ohio. More 
southeastern Ohio producers were planning to increase 
output than producers anywhere else in the state. 

The largest group that withdrew from manufacturing 
milk production (56.0%) discontinued the dairy enterprise 
but continued farming. The major reasons specified for 
withdrawal were price, cost, and income reasons. All 
who shifted to Grade A production did this for price, cost, 
and income reasons. Two important problems are insuf- 
ficient output per cow and too few cows per farm. These 
problems are difficult to overcome with price alone, al- 
though it might decrease the rate of transfer into Grade 
A production. Experimentation with programs devised to 
increase productivity of cows and herd sizes might prove 
helpful. If responses are too slow or insignificant, 
dealers might study the possibilities of securing other 
sources of supply. 
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Agriculture’s retarded resource adjustment to eco- 
nomic progress and post-war declines in income have 
placed this portion of the economy in a relatively low- 
income bracket. As a part of the search for solutions, 
three hypothetical soil-bank programs were investigated 
in this study: 

1. The Land-Not-Used program under which land from 
only soil-depleting crops would be eligible and no crop 
would be harvested from soil-bank land. 

2. The Grass-Used program under which land from 
only soil-depleting crops would be eligible, but haying 
and grazing of soil-bank land would be permitted. 

3. The Rental program under which rotation hay 
and pasture as well as soil-depleting cropland would 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





84 ECONOMICS 





be eligible and no crop would be harvested from soil- 
bank land. 

The main objectives of this study were: 1) to calculate 
payments necessary to implement the three soil-bank 
programs; and 2) to estimate production adjustments that 
would result from the three soil-bank programs. 

Hypothetical supply curves of principal crops within 
80 areas in the United States yielded quantitative answers. 
The supply curves represented net value product above 
variable costs, or required payments, in 1955 for an ac- 
cumulated frequency distribution of acreage planted to 
each crop. 

If administered for uniform percentage shifts of eli- 
gible land in all areas, most of the national soil-bank 
acreage and loss in value product would come from the 
Cornbelt, a low-cost region containing the largest pro- 
portion of such land. Also, most of the national payment 
would go there. However, for one uniform payment in all 
areas, the largest regional soil bank and loss in value 
product would come from the high-cost areas of the na- 
tion, principally the Cotton belt and Southern Great Plains. 
Moreover, this area would receive most of the soil-bank 
payment. 

For any given soil-bank acreage, the Rental program 
would be the least expensive, the Grass-Used more ex- 
pensive, and the Land-Not-Used program the most ex- 
pensive. For example, estimated national payments would 
have been $364, $402, and $470 million under the Rental, 
Grass-Used, and Land-Not-Used programs, respectively. 
These payments, excluding costs of administration and 
compensation for changes in livestock production, would 
have been required under a uniformly-shifted, 42.5 
million-acre soil bank in 1955. On the other hand, under 
a marginally-shifted, uniform-payment program of the 
same size, the national payment would have been less for 
all programs: Rental - $238 million, Grass-Used - $286 
million, and Land-Not-Used - $349 million. 

A 42.5 million-acre, uniformly-shifted soil bank in 
1955 would have meant approximately a nine percent shift 
of plowland. However, the estimated loss in value product 
would have ranged from 4.1 to 4.5 percent -- $781 million 
under the Rental program, $765 million under the Grass- 
Used program, and $840 million under the Land-Not-Used 
program. 

Therefore, under the assumptions of this study, it was 
concluded that the Rental program would give the greatest 
efficiency in the use of payments. For a uniformly-shifted, 
42.5 million-acre soil bank, the national ratio of reduced 
value product to payment would have been 2.17 under the 
Rental-type program, 1.90 under a Grass-Used program, 
and 1.79 under a Land-Not-Used program. 

Microfilm $4.35; Xerox $15.30. 338 pages. 





RETAIL FOOD PRICE INDEX BASED ON 
M.S.U. CONSUMER PANEL 


(L. C. Card No. Mic 60-2364) 


Hsin Fu Wang, Ph.D. 
Michigan State University, 1960 


Major Professor: Gerald G. Quackenbush 


The principal objective of this study was to compile an 
M.S.U. Consumer Panel retail food price index. The 
index is a statistical measure of changes in the retail 
prices of food bought by Lansing urban families. Another 
objective was to compare the M.S.U. Consumer Panel 
index with other food price indexes. 

The basic data for this study were the weekly food pur- 
chase records of the M.S.U. Consumer Panel. This panel 
was not specifically designed to collect data for the pur- 
pose of constructing a food price index. The price series 
derived from the panel data were weighted average prices 
for food items of varying sizes and qualities. 

Panel prices for selected products were compared 
with prices for similar products which were collected 
from the retail food stores by the Bureau of Labor Statis- 
tics for constructing their U.S. city average index, and 
their index for Detroit. In general, cereal and bakery 
products prices were not highly correlated, but the corre- 
lation coefficients for meat items were relatively high. 
For most products the mean value of B.L.S. prices ex- 
ceeded the panel prices. 

Comparisons were made between the panel prices for 
Lansing and the B.L.S. prices for the U.S. city average. 
In order to compare both levels and changes between the 
B.L.S. price series for the U.S. city average and the 
panel series for Lansing, the “first index” was compiled. 
This index was compiled using the same weight and base 
as the B.L.S. used, but using the M.S.U. Consumer Panel 
prices in the given periods. The resulting index and the 
B.L.S. index provide a means of comparison of the price 
levels and price changes between the panel price series 
and the B.L.S. series. 

It was found that the panel prices had similar patterns 
of movements with the B.L.S. prices for the U.S. city 
average. The B.L.S. quoted prices in general were higher 
than those actually paid by the panel families. 

When the indexes of each group of products were used, 
the correlation coefficients of the two indexes were highly 
significant. The regression coefficients indicated that the 
B.L.S. prices of each group of products fluctuated more 
widely than those in the panel series, except the “fruits 
and vegetables” group. 

Comparisons also were made between the panel prices 
for Lansing and the B.L.S. prices for Detroit. In order 
to compare price changes between the B.L.S. price series 
for Detroit and the panel price series for Lansing, a 
“second index” was compiled. This index was calculated 
using the B.L.S. “relative importance value weights” for 
Detroit, the panel average price (1955-57) as base, and 
the panel prices in the given periods. It was found that 
the changes in prices between the panel for Lansing and 
the B.L.S. for Detroit were about the same as the panel 
for Lansing and the B.L.S. for the U.S. city average. How- 
ever, the correlation coefficients were higher than those 
between the panel series and the B.L.S. series for the 
U.S. city average. These results were due primarily to 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ECONOMICS 85 





the fact that the panel prices moved more closely with the 
B.L.S. prices for Detroit than with those for the U.S. city 
average. 

The percentage distribution of food expenditures of the 
3-year (1955-57) annual average formed the “value weights” 
of the panel retail food price index. The actual distribu- 
tion of expenditures (1955-57) indicated that the panel 
families spent 30.7 percent of their total food expenditures 
on the “meat, poultry and fish” group; 20.3 percent on the 
“other food at home” group; 20.0 percent on the “dairy 
products” group; 16.9 percent on the “fruits and vegeta- 
bles” group; and 12.0 percent on the “cereal and bakery 
products” group. 

The panel family expenditure distribution was compared 
with the expenditure patterns of food for other samples of 
families. The other samples were the Bureau of Labor 
Statistics for the U.S. city average in 1952, the National 
Industrial Conference Board for Lansing in 1953, and the 
Agricultural Marketing Service for the United States in 
1955. The results showed that the expenditure distribution 
of each major food group for the panel was similar to 
those for the B.L.S. and N.I.C.B. samples of families, but 
differed somewhat from the A.M.S. sample of farm fam- 
ilies. 

After the panel food price index was calculated, com- 
parisons were made with other indexes. The other in- 
dexes were the B.L.S. food price index for Detroit and the 
N.1.C.B. food price index for Lansing. These comparisons 
indicated that the panel food price index moved parallel 
to the B.L.S. and N.I.C.B. food price indexes. However, 
both the B.L.S. and N.I.C.B. indexes fluctuated with 
larger amplitude, but less frequently, than the panel food 
price index. Presumably the greater frequency of varia- 
tions in the panel index reflected more of the effects of 
the prices of “specials” and, to some extent, changes in 
the quality of some of the items purchased by the panel 
families from one period to another. 

In comparing the panel food price index with the B.L.S. 
food price index, the panel index provides a more accurate 
measure of the costs of food since the spending patterns 
represent the actual purchases of the panel families 
during the 3-year 1955-57 period and prices are those 
actually paid by the panel families from week to week. On 
the other hand, the panel price changes were affected by 
changes in qualities and quantities of food items purchased 
by the panel families from week to week. 

Microfilm $3.15; Xerox $11.05. 242 pages. 


OPTIMUM COMBINATIONS OF RESOURCES 
FOR DAIRY FARMS IN WEST-CENTRAL OHIO 


(L. C. Card No. Mic 60-2137) 


Edwin Russell Westcott, Ph.D. 
The Ohio State University, 1960 


The objective of this study was to find the optimum 
combination of resources, including a dairy enterprise, 
for dairy farms in west-central Ohio with given amounts 
of various resources. Livestock activities considered 
included a grade A dairy, two-litter hogs, spring-litter 
hogs, beef breeding herd with fat yearlings sold, feeder 
calves, and poultry. Crop activities included buying or 





selling corn, oats, and hay. Wheat could be sold. In some 
situations the operator had an off-farm job. Most situa- 
tions also had the possibility of renting cropland. 

Variables considered were size of farm, size of labor 
force, rotation, and capital supply. Four farm sizes were 
included; namely, 80-acre, 160-acre, 240-acre, and 320- 
acre farms. Labor supplies consisted of a one- or two- 
man operator and some family and seasonal labor in each 
case. A four-year rotation of corn, small grain, and two 
years of meadow and a five-year rotation of corn, small 
grain, and three years of meadow were used. Variable 
capital (excluding fixed capital invested in land, building, 
and machinery) was available in unlimited and in selected 
limited amounts. Fixed capital was unchanged between 
farms of the same size. 

Capital, labor, and income coefficients for dairy cows 
were varied according to herd size. Prices used were 
those expected to prevail during the next four years. 

The input-output data used is drawn primarily from 
another study being made in west-central Ohio and is 
based upon dairy farms. This has been supplemented, 
when necessary, by information from other sources. The 
area covered by this study includes Champaign, Clark, 
Darke, Greene, Madison, Miami, Montgomery, Preble, and 
Shelby counties. 

Linear programming was used to find optimum com- 
binations. 

Most of the herds on the sample dairy farms could be 
increased in size, although a few farms approached the 
size of herd indicated as maximum in this study. 

A dairy enterprise does not optimize returns on part- 
time farms. Family labor income is maximized on the 
80-acre farm when the operator has an off-farm job. The 
80-acre farm is too small to utilize the labor available 
when the operator is a full-time farmer, and a pasture 
restriction prevents the expansion of the dairy herd to 
use fully the available labor. 

Maximum family labor income is obtained on the 160- 
acre farm by full-time farming with a dairy enterprise. 
However, if less than $18,000 of capital (in addition to the 
investment in land, buildings, and machinery) is available, 
family labor income will be greater with part-time farm- 
ing and with no dairy. 

On 240-acre farms with one regular hired man, 
family labor income is greater with a five-year rotation 
and a dairy enterprise. When less than $37,000 of vari- 
able capital is available it would be more profitable to 
shift to a one-man operation and a four-year rotation. 

A five-year rotation is most profitable on the 320-acre 
farm having a two-man labor force and more than $60,000 
of variable capital. With variable capital between $35,000 
and $60,000, the four-year rotation and two-man labor 
force returns the highest family labor income. When less 
than $35,000 of variable capital is available, the one-man 
operation with a four-year rotation is most profitable, 
although dairy cows drop out of the optimum organization 
if the amount of variable capital is reduced to $25,000. 
Also at this point family labor income is only $49.00. 

Microfilm $2.50; Xerox $6.00. 124 pages. 
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ECONOMICS, COMMERCE - BUSINESS 


DESIGNING THE DISTRIBUTION SYSTEM 
(L. C. Card No. Mic 60-2443) 


Thomas LeRoy Berg, Ph.D. 
Columbia University, 1960 


Trade channels may be regarded as external exten- 
sions to the internal marketing organizations of manu- 
facturing concerns. Distribution systems, which are com- 
prised of internal marketing organizations and their 
external extensions, canbe managed in much the same way 
as can the efforts of personnel included on a company 
payroll. This study deals with one portion of this mana- 
gerial problem. 

Some model of the “ideal” distribution system is 
needed by the producer if he is to effectively guide day-to- 
day trading operations. Yet, the present situation can be 
described roughly as follows. The businessman intuitively 
knows that he is dealing with an organization problem when 
erecting a distribution system, but he does not always 
appreciate the need for a model to be used as a guide in 
his organizing. Conversely, the academician comprehends 
the need for a model, but he does not always remember 
that the model itself must be designed from constituent 
parts -- that the channel model cannot be “selected” 
from some imagined stock of already constructed whole 
patterns of middlemen in trading relationships. The more 
perceptive members of both camps have occasionally 
urged: (a) that a distributive model is needed to properly 
steer channel action, (b) that this model cannot be 
“selected” but must be designed, and (c) that organization 
theory is perhaps the most effective body of doctrine to 
apply in the channel design process. Unhappily, such ex- 
hortations have produced little action in the firm or the 
classroom. 

The purpose of this dissertation is to replace some of 
the exhortation with analysis. The approach can be shown 
to be technically feasible, economically practical, and 
socially desirable. An attempt is made in this study to 
demonstrate this with sufficient clarity to make the ap- 
proach operationally meaningful and thus gain a wider 
acceptance for it. 

The process of designing the distributive model is 
envisaged as unfolding in five interrelated stages: 


1. Factoring the Company-wide Strategic Situation. 
The aim here is to complete a comprehensive 
position audit of the firm in its competitive en- 
vironment and isolate key bits of information which 
may provide clues as to appropriate channel func- 
tion and structure. 





Converting Key Factors into Specific Activity Re- 
quirements. Guides are provided to assist in de- 
veloping the inferential value of the above clues in 
sufficient detail so as to permit the generation of 
a clear-cut list of activity requirements for the 
distribution system. 


Grouping Activities into Logically Constituted Work 
Units. 


Allocating the Grouped Tasks to Appropriate Dis- 
tributive Functionaries. 





5. Designing Effective Authority and Responsibility 
Relationships between and among Designated Dis- 
tributive Agencies. 


Separate chapters are devoted to each of these five 
phases. An integrating case study is used to help the 
reader synthesize the analytical materials. 

Microfilm $4.75; Xerox $16.65. 370 pages. 


THE DEVELOPMENT AND LOCATION OF 
SHOPPING CENTERS; AND COMMON 
LOCATION CHARACTERISTICS IN 
SELECTED AREAS IN CALIFORNIA. 


(L. C. Card No. Mic 60-2389) 


Persis Ruth Emmett, Ph.D. 
Stanford University, 1960 


The search for improved marketing techniques encom- 
passes study of the evolution of marketing institutions. 
Especially important since World War II is the shopping 
center, composed of integrated retailing facilities offering 
complementary goods, located in the suburbs on a large 
site with customer parking, and unified in some degree in 
planning and control. Good location is crucial to the suc- 
cess of retailing enterprises including shopping centers. 

The development of shopping centers, guides to loca- 
tion of shopping centers found in urban land economics, 
criteria used to evaluate locations, and characteristics of 
location of shopping centers in five metropolitan areas in 
California are investigated. 

Classifications and distinguishing features of shopping 
centers are considered. The origin, the history of develop- 
ment, the influence of various retailing institutions which 
commonly are components, and the current outlook for 
future development are treated. Briefly noted are shop- 
ping centers outside the United States. 

Several empirical theories of urban structure and de- 
velopment are examined and compared as they pertain to 
the need for shopping centers, their environment, and the 
influence of functional parts of urban structure on loca- 
tion and success. Some urban problems which currently 
affect the value of sites for business locations are urban 
blight, the declining proportion of metropolitan area re- 
tail sales made downtown, and several facets of metro- 
politan transportation. 

Factors pertinent and commonly employed in selection 
of shopping center locations are discussed: characteris- 
tics of consumers, size of trading area, accessibility of 
site for various kinds of consumer traffic, parking, size 
of site, zoning, and some financial aspects of development. 

The existence of common characteristics of location 
of shopping centers is explored in the Los Angeles (two 
counties), San Francisco (nine counties), San Diego, 
Sacramento, and Fresno metropolitan areas. Data con- 
cerning urban structure; retailing development; location, 
size, and composition of the chief shopping centers; and 
characteristics of the pattern of geographical location in 
each area provided information for a comparison of loca- 
tion of the forty-five principal centers in the diverse 
areas. 
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Findings based on the California data include: Prin- 
cipal shopping centers tend to develop first and in 
greatest numbers on the opposite side of the main inter- 
community traffic route from heavy industry. Three 
basic traffic arteries attract shopping centers in num- 
bers. Arterial streets and freeways attract centers about 
equally. New regional shopping centers on any radius 
from the 100 per cent location are consecutively farther 
from the central business district. Size of principal 
shopping centers, as measured by gross building area, is 
not significantly related to time of establishment nor to 
distance from central business district. Metropolitan 
area populations are 275,000 or more when first regional 
shopping centers are established. No important relation- 
ships appear among number of stores per center and 
distance to nearest principal shopping center; size of de- 
partment stores and distance to nearest center; and size 
of entire shopping centers or department stores alone, 
related to distance from downtown, and parking area. 

If the findings are applicable generally, they may pro- 
vide useful guides for forecasting probable success of 
specific shopping center locations and for determining 
characteristics of the market in specific locations. 

Sources of information include the literature, corre- 
spondence, a questionnaire, inspection of sites of the 
principal shopping centers in five metropolitan areas in 
California, and interviews with more than sixty persons 
experienced in various aspects of shopping center plan- 
ning, development, and operation. 

Microfilm $4.35; Xerox $15.30. 337 pages. 


THE DISTRIBUTION OF EMPTY FREIGHT CARS 


(L. C. Card No. Mic 60-2014) 


George J. Feeney, Ph.D. 
Columbia University, 1959 


This dissertation describes the formulation, applica- 
tion and testing of new methods which treat a class of 
programming problems in which a linear cost assumption 
is unacceptable and a large number of variables must be 
considered. Primary attention is given to the particular 
characteristics of the empty freight car distribution 
problem, a well-known and economically important 
member of this class. 

The presentation is divided into two parts. Part I 
describes the car distribution problem and its significance 
in railroad operations and formulates a general approach 
to the problem. Two models are developed which show 
the relationship between transportation, inventory and 
shortage costs and railroad decisions on the movement 
of empty cars between divisions and the interchange of 
empty cars with connecting lines. General methods of 
solution are formulated to provide a basis for decisions 
which minimize combined car distribution costs. 

Part II describes the application of the general models 
to the actual car distribution operations of one of the 
largest railroads in the United States. The information 
processing system required to support the program is 
outlined briefly. The specific form of the models and the 
equations employed to compute solutions are described 
to provide a complete, concrete example of application. 





Part II also presents the results of a retrospective evalua- 
tion in which a computer is used to simulate the behavior 
of the system under actual operation conditions. Car dis- 
tribution costs under the simulated use of the new program 
are compared with actual costs during the same period. 
Microfilm $2.50; Xerox $5.60. 113 pages. 


THE DOMESTIC CONSUMPTION OF 
RICE IN THE UNITED STATES 


(L. C. Card No. Mic 60-2130) 


Parley Merrell Pratt, Ph.D. 
The Ohio State University, 1960 


This study was made for the purpose of inquiring into 
the domestic consumption of rice. It is divided into two 
general areas. The first consists of an investigation of 
the rice industry as a whole, how it developed to its 
present status, and the major domestic uses of rice. The 
second is an analysis of the factors which influence the 
per capita consumption of rice for direct food use and 
other consumer behavioral patterns. 

Material for the study was obtained from three main 
sources: (1) government, industry, and miscellaneous 
publications which provided the historical developments 
and current status of the industry; (2) personal interviews 
and correspondence with members of the industry; and 
(3) a survey of a sample of five hundred and sixty house- 
wives in three metropolitan markets to obtain insight into 
consumer attitudes toward rice; to learn the percentages 
using it and how often, the factors which influence con- 
sumption per capita, the buying habits and preferences, 
preparation and serving habits; to determine whether rice 
is ordered in restaurants; and to estimate response to 
various advertising and promotional activities. 

Early growers in the United States employed very 
primitive methods of planting, harvesting, and milling 
rice. Today it is one of our most highly mechanized in- 
dustries. Production acreage and processing facilities 
were expanded during and after World War II in response 
to the vacuum in the world market caused by turmoil in 
the major Asiatic exporting countries. Now that the 
vacuum has been filled, an overexpanded industry has re- 
sulted in an accumulation of surplus rice. Acreage con- 
trols and price supports have temporarily alleviated the 
problem, but have not provided a solution. Part of the 
problem is the result of the agricultural policy regarding 
rice. It is embodied in government legislation and regu- 
lation. These have limited the extent to which producers 
can compete on the world market, which will likely re- 
main unstable as a market for United States rice. 

Food processing and industrial use of rice and rice 
by-products is expanding. It is unlikely, however, that it 
will increase soon enough to solve the surplus problem. 
The industry, therefore, must depend on domestic direct 
food use as its major market. 

Average consumption of rice for direct food use in the 
United States is less than six pounds per capita. This is 
low in comparison with up to 200 pounds in Latin America 
and up to 400 pounds in some of the Asiatic countries. 

It varies considerably in different parts of the United 
States. There is a significant relationship between the 
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per capita consumption of rice and geographic location, 
level of income, frequency of serving rice, ethnic factor, 
family size, the number of foods with which it is served, 
farm or city origin of the housewife, whether the wife 
works outside the home, and whether there are children 
in the family. 

The demand for rice depends upon the nature of its 
use. From a price standpoint, the demand for United 
States rice on the world market is elastic, because of 
competition from other rice-producing areas. The cost 
of rice used in food processing represents a small per- 
centage of the total cost of the packaged or canned food. 
Demand for this purpose, therefore, is inelastic. Demand 
for rice for direct food use is not very responsive to 
price changes and, therefore, is inelastic. This is con- 
sistent with available qualitative data. The degree to 
which the demand is sensitive to promotional effort and 
expenditures is undetermined. There is evidence, how- 
ever, that it is significantly sensitive. Consumption per 
capita has increased slightly with expanded advertising 
and promotional activities. This may prove to be the 
area of greatest potential for increasing domestic con- 
sumption. Microfilm $5.00; Xerox $17.80. 391 pages. 


THE JAMAICAN ECONOMY AND ITS 
PORTRAYAL AND ANALYSIS THROUGH 
APPROPRIATE SYSTEMS OF SECTOR 

AND NATIONAL ACCOUNTS 


(L. C. Card No. Mic 59-2870) 


Alfred Palmerston Thorne, Ph.D. 
Columbia University, 1959 


This study describes the Jamaican economy, analyses 
recent changes in its structure and growth; explores theo- 
retical and practical considerations that should influence 
the design and use of national income and economic ac- 
counting for a territory like Jamaica, and designs spe- 
cific sector and national systems of economic accounts for 
Jamaica, using actual estimates. 

Jamaica’s recent achievement of virtual autonomy in 
domestic affairs has greatly stimulated the democrati- 
cally elected cabinet form of government of the British 
West Indian island to try to accelerate economic develop- 
ment. The government’s heavy emphasis upon develop- 
ment is understandable. Evidence of the lack of dynamic 
forces in the first four decades of this century is adduced 
in Chapter 2. Here are described also the more important 
of the economic resources and institutions that must be 
considered in choosing rationally both objectives and 
means. For example, there is no central bank; and the 
arrangements for the supply of money in the island 
economy are such as to tend to discourage autonomous 
domestic investment out of local resources, while, how- 
ever, having advantages for maintaining the island’s 
credit standing abroad. 

To indicate major structural features and changes, 
fairly detailed estimates of the gross domestic product 
at factor cost, by industrial origin, for the years 1950 
through 1952 have been made on the bases primarily of 
government sample survey and other statistics, records 
of producers’ associations, and interviews. These are 





presented in Chapter 3. They reveal the Jamaican 
economy as depending upon primary production for one- 
quarter of its gross domestic product at factor cost. The 
next largest sector was wholesale and retail trade, ac- 
counting for eighteen percent of the total product. Relative 
changes over time, and the importance of underemployment 
and disguised unemployment in explaining the importance 
of the changes, are discussed in Chapters 4 and 5 in both 
factual and theoretical terms. 

After a consideration, in Chapter 6, of the ambitious 
objectives of the government and the limited resources, 
there is an analysis of the principal relevant stimuli and 
responses in the economy; of its dominant sectors; and of 
the crucially important determinants of flows of income, 
foreign exchange and government revenue. For example, 
the predominant importance of a few exports, not only as 
direct sources of income accruing to residents, but also 
as sources of both domestic and foreign resources for 
domestic capital formation, and as mainsprings of the 
incentive to invest domestically on the part of residents 
as well as non-residents, suggests that an appropriate 
system of economic sectors should begin with a sector ac- 
count for this small number of important export indus- 
tries. Again, the great variability in the income content 
and income-generating capacity of domestic investment, 
owing to the absence of significant local production of 
capital goods, points to the illogicality of using a “multi- 
plier” or other constant in forecasting income (and vari- 
ables dependent upon income). A distinct account for con- 
struction and installation therefore seems desirable. 

Such arguments lead to the design of a sector system 
which would greatly guide policy in both the choice of goals 
and the selection of means. A discussion of the practica- 
bility of making the estimates concludes the chapter. 

After actual estimates are presented in the proposed 
system and discussed, Chapters 7 and 8, the sectors are 
summarized in a national system of accounts. The study 
is concluded in Chapter 10, recommendations and statis- 
tical details following in appendices. 

Microfilm $4.10; Xerox $14.40. 318 pages. 


THE MANUFACTURING ECONOMY OF SOUTHERN 
RHODESIA: PROBLEMS AND PROSPECTS. 


(L. C. Card No. Mic 60-2467) 


Leonard Tow, Ph.D. 
Columbia University, 1960 


Manufacturing activity in Southern Rhodesia expanded 
rapidly in the postwar period. Postwar growth was 
initially sparked by a large backlog of demand for manu- 
factures built up during the war years and gained mo- 
mentum during the postwar boom period, when the terri- 
tory’s mineral and agricultural production expanded 
greatly in response to heavy world demand. Federation 
in 1953 encouraged a wage of European immigration and 
thereby produced another important stimulus to growth. 

The sizable increase in manufacturing activity pro- 
vided increased employment opportunities for European 
immigrants and for the large numbers of landless 
Africans flowing into the cities from the reserves, 
thereby adding significantly to domestic demand for 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ECONOMICS 





manufactured goods. Expanded manufacturing output also 
made an important contribution toward improvement of the 
Federation’s trade balance, diminishing the sensitivity of 
the economy to fluctuations in export prices, and raising 
significantly the benefits which the region derives from 
the exploitation of its valuable raw material resources. 

While a small domestic market precluded the produc- 
tion of certain goods, it did provide opportunity for the 
development and expansion of a considerable range of 
manufacturing activities. The range of feasible manufac- 
turing activities was substantially added to by means of 
increased provision of protection and financial assistance 
when financial difficulties stemming from the decline of 
Federal export earnings during 1957 and 1958 led the 
government to adopt measures to reduce its current ac- 
count deficit. Due to inadequate study of the merits of 
certain industrial endeavors granted aid and protection, 
the country is now saddled with a number of high cost in- 
dustries. Even more important is the fact that the result- 
ant misallocation of scarce resources and facilities 
ultimately makes the establishment of economically war- 
ranted industries more costly and difficult. 

Rhodesia’s unusually attractive combination of mineral 
and agricultural wealth, large power resources and po- 
tentially cheap labor does not of itself appear sufficiently 
potent to offset the shortcomings stemming from the 
limited domestic market. The cost of overcoming Rho- 
desia’s isolation from African and world markets in large 
measure wipes out any advantages afforded by these re- 
sources. Thus, these valuable attributes, at least for the 
present, would seem to function primarily as factors per- 
mitting industrial growth in the territory rather than 
stimulating it. 

Despite the limitations on growth imposed by the small 
domestic market, there are a number of factors which 
serve to make prospects for certain manufacturing in- 
dustries fairly bright. Service industries such as printing, 
publishing and packaging, and industries producing heavy, 
bulky and perishable goods enjoy good growth prospects 
due to the territory’s isolation and the consequent high 
cost of transport and communication (thus, the same fac- 
tors which preclude the establishment of domestic indus- 
trial developments dependent upon a market larger than 
Rhodesia’s make it possible for these types of industries 
to prosper). 

Those industrial activities which have been granted 
broad tariff ‘protection may also look forward to a fairly 
prosperous future. The heavy contemporary emphasis on 
greater manufacturing self sufficiency promises that the 
numbers of protected activities will be allowed to grow 
almost as rapidly as capital comes forth to take up new 
operations. 

Expanded African purchasing power promises to pro- 
vide another important basis for optimism, not only for 
industries currently catering primarily to the European 
market, but for new industries specially oriented to the 
requirements of the African. The latter have been par- 
ticularly neglected by Rhodesian manufacturers. Deliber- 
ate design and packaging of goods for African consumption 
is still in its infancy, and progress in this direction is 
still extremely slow. 

Apart from the limited market, the prevailing unwhole- 
some political situation is seriously affecting the region’s 
access to development capital. Capital shortage is, in 
fact, one of the most important problems now facing the 





region. Without the promise of sustained political sta- 
bility, long term private foreign investment capital for 
investment in industrial establishments will grow increas- 
ingly scarce. Continuing large scale capital influx is re- 
quired to enable economic expansion to take place rapidly 
enough to relieve growing pressure for improvement of 
the African’s economic lot. Paradoxically, these very 
pressures are important contributors to the current slow- 
down in the influx of long term foreign capital. Only the 
acceptance by the dominant European minority of the pos- 
sibility of ultimate African control of government and the 
institution of a crash program for economic, social and 
political advancement of the African can assure an ade- 
quate influx of foreign investment capital in the coming 
years. Microfilm $3.95; Xerox $13.95. 306 pages. 
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It is the contention of this thesis that the role of 
marketing in economic development is much more impor- 
tant than the role assigned by current literature would 
indicate. Current literature appears to hold that there 
may be a general tendency for low real income per head 
to be associated with a low proportion of the working pop- 
ulation engaged in the marketing area of tertiary produc- 
tion in underdeveloped areas. Indeed, this idea has 
achieved general acceptance in economic theory. The 
widespread acceptance of this idea, however, has resulted 
in part in the failure to consider marketing structure and 
policy as a major factor in economic development. This 
failure may be one of the reasons why a situation in 
Brazil continues to be unexplored - namely the fact that 
the marketing activity, which utilizes five per cent of the 
total population, receives forty per cent of the Brazilian 
national income. Since this is so, it would appear then 
that Brazil might offer a substantial test of this thesis - 
of the greater importance of marketing as a factor in 
economic development than has heretofore been assigned 
to it by contemporary theory. 

Chapter I develops some of the principal reasons why 
the role of marketing has been overlooked in the litera- 
ture dealing with economic development. The reasons for 
this situation were found to lie within the area of economic 
and marketing theory and attitudes, and a widespread anti- 
marketing feeling. A very severe blow was dealt to mar- 
keting in the minds of analysts by the widespread ac- 
ceptance of the Clark- Fisher theory. 

Chapter II’s analysis of Brazilian labor force data, the 
services to industry ratio, product per worker, the extent 
of the marketing activity and its share of national income, 
suggests that this sector compares favorably with the 
countries of high per capita income. Thus the Clark- 
Fisher theory as regards the movement, the sequence of 
movement and the importance of the marketing sector 
does not seem to hold for Brazil. Rather, the tertiary 
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area appears to be overdeveloped relative to the level of 
development in manufacturing. 

The characteristics of Brazil with respect to favorable 
natural conditions in primary production, the geographical 
area, the cultural and commercial heritage bequeathed by 
the Portuguese and Indians, the early trend towards ur- 
banization, the ability of exclusive groups in marketing to 
locate themselves in strategic positions, the present eco- 
nomic characteristics of the Brazilian market and the 
numerous solipsistic marketers - all of these factors con- 
tribute to the present status of marketing. 

Chapter III suggests that while the Brazilian marketing 
system is dualistic in some respects, it seems to be char- 
acterized by inefficiency, excessive costs, a low volume- 
high profit marketing philosophy, and an inability to per- 
form effectively the fly-wheel and massed reserve 
functions. Given population pressure ir relation to avail- 
able production resources, revolutionary future worship, 
and the need for as rapid a dispersal of the benefits of 
economic progress as possible, it would appear that there 
is a good possibility of increasing real per capita income 
by improving the organization, practices and marketing 
philosophy in Brazil. 

The final area covered is “Methods for Increasing the 
Efficiency of Marketing Performance in Brazil.” Those 
guiding development in Brazil must recognize the im- 
portance of marketing and then remove the present sta- 
tistical blackout which surrounds the marketing activity. 
Various forms of government intervention are discussed 
and an enlarged role for government as an umpire and 
sponsor of consumer and marketer educational programs 
is stressed. 

Marketing activity in Brazil is in a position to make a 
three-fold contribution to economic development: 1) to 
excite forward and backward linkage; 2) to provide pro- 
ductive investment; 3) to demonstrate and spread a re- 
vitalized marketing philosophy based on the concept of a 
creative cooperative entrepreneur. 

Microfilm $4.90; Xerox $17.35. 384 pages. 


THE CONCEPT OF DISCLOSURE 
ON FINANCIAL STATEMENTS 
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Disclosure on financial statements is an important area 
of accounting. The nature of disclosure, however, has not 
had the study it merits. Although accounting literature 
contains numerous references to disclosure, there is little 
substantial writing on concepts underlying disclosure. 

Through study of existing literature and of disclosures 
on financial statements of annual reports of one hundred 
corporations, the author undertakes development of a con- 
cept of disclosure, reporting under the topics: 


What Is Disclosure? 

When Is Disclosure Necessary? 
How and Where Is Disclosure Made? 
What Should Be Disclosed? 

Who Is Involved in Disclosure? 

Why Are Disclosures Made? 





Since definitions of disclosure center about meanings 
as (1) the act of revealing information and (2) the infor- 
mation revealed, it must be recognized that disclosure 
embraces virtually the entire accounting process. Dis- 
closure, however, is ordinarily considered as arising first 
in relation to financial reports. 

Disclosure, thus, is a process of selection, organiza- 
tion, and display of accounting information of a material 
nature in the financial report. Account balances of sub- 
stantial importance are reported separately as basic items 
on the statements and grouped to give significant totals. 
Such supplemental means as parenthetical extension, 
schedules, and footnotes expand and clarify basic report- 
ing. Supplemental disclosures may be unique to a single 
basic item or general to a statement or the entire report. 
All supplemental means have the same general guides to 
areas where disclosure is required or recommended. 

Materiality is a primary criterion; only the material 
item need be separately disclosed. An item is material if 
knowledge of it would influence the reader in an important 
decision. The initial measure is quantitative, but qualita- 
tive materiality may require disclosure of an item quanti- 
tatively immaterial. 

The flexibility and subjectivity of disclosure and ma- 
teriality are major problems in application. What is ma- 
terial today may be immaterial when circumstances are 
slightly altered, as by passage of time or change of a 
significant figure. Disclosure need must be judged anew 
for each item at each statement presentation date. 

The basic concept which requires disclosure of all that 
which is essential for reader understanding is expanded in 
this study (1) by development of a “Code of Conduct for 
Disclosure by Company Accountants,” and (2) by a fourteen 
point guide to areas where supplemental disclosure seems 
required or desirable. 

Since the reader is assumed to be an average, rational 
being, with a basic knowledge of accounting vocabulary 
and processes, the accountant need not reduce his reports 
to an elementary level. Disclosures are generally predi- 
cated as a guide for reader action, but the influence of 
statements on attitudes of the reader may be more im- 
portant than their inducement to action. 

Financial statements have no utility except as a means 
of communication with the reader. Certain “guides” for 
disclosure have been recommended by accounting organi- 
zations or prescribed by law, but these guides merely 
help to insure meeting of reader needs. A major induce- 
ment to appropriate disclosures is the desire of the 
company to obtain the unqualified certificate of the public 
accountant; for such certificate, adequacy of disclosures 
is an important test. 

Legal guides, which primarily afford protection for 
buyers of securities, fall into three major classes: 

(1) laws requiring registration of securities, (2) laws 
requiring registration of sellers of securities, and 

(3) laws banning sale of fraudulent securities. Inadequate 
disclosure may be a basis not only for punitive action by 
the state but may also give an injured innocent person re- 
covery rights. 

This study does not attempt to evaluate the adequacy 
of disclosure or to establish historical development of 
disclosure as concept or process. This investigation of 
basic concepts carries study into new areas and adds 
new ideas for areas previously explored. 

Microfilm $2.60; Xerox $9.00. 198 pages. 
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ECONOMICS, FINANCE 


FEDERAL AID TO EDUCATION: 

SOME ECONOMIC ASPECTS OF MAJOR 
LEGISLATIVE PROPOSALS FOR SUPPORT OF 
PRIMARY AND SECONDARY SCHOOLS IN 
THE UNITED STATES, 1946-1958. 


(L. C. Card No. Mic 60-1538) 


Ray O. Werner, Ph.D. 
The University of Nebraska, 1960 


Adviser: Edward B. Schmidt 


Educational finance--particularly since World War I-- 
has been an important subject of United States Federal 
legislative concern. Many proposals to provide general 
financial support for elementary and secondary education 
have been introduced. Although little attention has yet 
been devoted to the measurement of the specific fiscal ef- 
fects of the major legislative proposals, such measure- 
ment is essential in discovering the most defensible type 
of program. Promotion of fiscal equity and maintenance 
of the political values that inhere in United States federal- 
ism ought to be given great weight in the ultimate accept- 
ance or rejection of any educational aid program. Prob- 
able effects of educational expenditures on economic 
growth and the inherent values of education should also be 
weighed in choosing any course of action. 

Modifications of existing techniques for determining 
the incidence of federal and state taxes permit computa- 
tions to be made of the extent to which significant elements 
of fiscal inequity now exist in Federal and state tax struc- 
tures. Taxpayers similarly situated in all relevant re- 
spects except state of residence are accorded markedly 
dissimilar tax treatment. Since taxes ultimately will be 
levied by the Federal government to provide any funds 
authorized for fiscal support for education, the existing 
distribution of tax burdens will thereby be altered. More- 
over, the expenditure of federal aid funds will probably 
accrue to taxpayers in a pattern unlike the accrued burden 
of taxes so the net position of spending units ex taxation 
and cum expenditures will, on an interstate basis, be 
altered. Major Federal legislative proposals introduced 
since 1946 can be tested by measuring the combined tax 
burden and expenditure benefit accruing to taxpaying units 
in selected states representative both of the eight major 
United States economic regions and of the most important 
relevant variables affecting educational finance. Compara- 
tive evaluation of the net changes in interstate tax burdens 
falling upon spending unit income groups which would re- 
sult from the major alternative proposals reveals marked 
differences among proposals. 

Application of techniques devised to evaluate major 
legislative proposals to aid education indicates that, of the 
various kinds of politically realistic programs, one seems 
clearly most desirable. An unmatched flat grant plan, best 
typified by Representative Cleveland Bailey’s proposal of 
1954 (H. R. 7467), would conform most closely to the cri- 
terion of a maximum reduction of interstate fiscal inequity. 
Moreover, such a type of proposal would be fiscally less 
complicated than would alternative aid plans. Matched 
subventions and miscellaneous fiscal proposals are, in 
varying degree, inferior to the unmatched flat grant either 





because they serve less well to redress fiscal inequities 
or because they embody unnecessary fiscal complications, 
or both. 

Thus it can be concluded that if general Federal sup- 
port for elementary and secondary education is eventually 
provided, an analysis of alternative programs will show 
that dissimilar results will occur. Among the several 
types of proposals introduced since 1946, an unmatched 
subvention would be most effective and most realistic in 
maintaining and strengthening the United States Federal 
system. Microfilm $3.95; Xerox $13.95. 308 pages. 
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SOVIET TRANSPORT AND THE PROCESS OF 
INDUSTRIALIZATION: AN ANALYSIS OF FACTORS 
AFFECTING TRANSPORT INPUTS UNDER 
CONDITIONS OF RAPID INDUSTRIAL GROWTH. 


(L. C. Card No. Mic 60-2444) 


James Horton Blackman, Ph.D. 
Columbia University, 1960 


This study examines the development of Soviet trans- 
port during the period of planned industrialization and 
essays certain projections in the light of its evolving char- 
acteristics and the more enduring Party goals. Accord- 
ingly, it is concerned both with theory (causal analyses) 
and with measurement. 

The investigation of Soviet experience is undertaken 
primarily for its own sake, with a view, that is, to under- 
standing the basic transport policies and achievements of 
the USSR. At the same time, consideration is given to 
comparable developments in the United States as well as 
to general patterns in the spatial economics of industrial 
growth. 

During the Five-Year Plans the Soviet government has 
sought to minimize its transport bill, subject to the con- 
straint that the cardinal goals of industrial growth and 
national security would not be impaired. To this end it 
has conducted a dual campaign: (1) to reduce the physical 
volume of transport required per unit of production; and 
(2) to reduce the (real) outlays required per traffic unit. 
In conjunction with these basic policies the government 
also has striven to rationalize the transport net and to 
accelerate the turnover of commodities. 

The present inquiry discusses the rationale and the 
results of these combined efforts to reduce the burden of 
transport costs. I undertake in Part I to provide the nec- 
essary statistical foundations both as regards methodology 
and the major quantitative results. Part II examines the 
relation of transport and production and evaluates the suc- 
cess of governmental attempts to limit transport demand. 
In Part II the problem of transport efficiency is investi- 
gated from several standpoints. Most important of these 
is the time series analysis of flow and capital inputs for 
the major carriers. Next, the government’s efforts to 
improve the carrier composition of traffic are reviewed. 
Thirdly, changes in transport speed are assessed with 
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respect to the attendant impact on production. Part IV is 
devoted to summarizing the implications of the foregoing 
analysis both as regards the past and the future. 

The statistical findings of the study testify to a sub- 
stantial rise in the relative volume of freight traffic during 
the Five-Year Plans, a result which runs counter not only 
to the government’s long-standing goals but to their of- 
ficial claims as well. This pattern of development and the 
basic forces which promoted it are not unique to Soviet 
growth but rather find close analogues in the industrializ- 
ing experience of other nations. The new element is to be 
found in the serious efforts which the Soviet government 
has made to contain the “natural” expansion and these at 
best have only been partially successful. 

The most impressive and statistically significant suc- 
cesses which the government has won have been in the 
field of improving carrier efficiency. The aggregate index 
of unit freight costs covering all carriers, declined, ac- 
cording to the study’s estimates, by approximately one- 
fifth from 1928 to 1955. In addition, average capital coef- 
ficients for the composite of all carriers showed a marked 
decline. Only in the case of marginal capital coefficients 
was a gently rising trend discovered. 

Finally, a balance is struck between the above-noted 
divergent trends: the rise in physical transport coeffi- 
cients and the decline in real costs per traffic unit. The 
most comprehensive traffic and cost ratios developed in 
the study indicate roughly a 50 per cent decline in the 
volume of transport outlays expended per ruble of the 
gross national product during the Plan period (1928 to 
1955). Peering ahead for several decades, the evaluation 
of trends suggests that the “transport burden,” so defined, 
will probably continue to move downward but only gradually. 

Microfilm $5.25; Xerox $18.45. 409 pages. 


FIVE TYPES OF PHILOSOPHICAL 
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This study is a critical examination of the views on 
property held by five representative thinkers between the 
middle of the seventeenth and the middle of the nineteenth 
centuries. The five thinkers whom I have chosen to dis- 
cuss are Locke, Hume, Adam Smith, Kant, and Hegel. 
These particular men were selected not only because of 
the significance of their views in themselves, but also be- 
cause of the logical order in which they appeared. 

Locke represents the natural law approach. Hume 
stands for an eighteenth century utilitarian view of some 
fundamental concepts in social science. Smith anticipates 
a more modern development according to which the justi- 
fication of a social concept at the highest level - the philo- 
sophical level - begins to give way to its justification in 
terms of its function within a particular segment of human 
activity. In other words, an attempt to explain a concept 
(in this case property) in terms of a particular aspect (in 
this case the economic aspect) of human experience is in 
part substituted for earlier attempts to explain the same 
concept in terms of the total human experience. This 





process of breaking up total experience into parts and 
dealing extensively with one part while taking the rest as 
given, I sometimes refer to as the process of compart- 
mentalization. 

In Kant we have a representative of German idealism. 
The attempt is again made to justify social concepts in 
terms of a philosophical system, although of a different 
nature than those of both Locke and Hume. Finally, in 
Hegel we find a systematic attempt along the lines de- 
veloped by Kant but with the help of an additional instru- 
ment of synthesis developed by the former. The dialecti- 
cal method enabled Hegel to view the synthetic attempts of 
his predecessors as parts of his attempt, which aimed at 
a new synthesis at a different level. 

Basically, then, we are dealing with a series of philo- 
sophical justifications of property. However, with Hegel 
the philosophical justification of property takes the form 
not only of a justification within his own system, but one 
in terms of the whole philosophical development of the 
concept of property. Hegel’s attempt can be better evalu- 
ated if we view the property theories of his predecessors 
as corresponding to the various sections which deal with 
property in his Philosophy of Right. Thus, Locke’s posi- 
tion can be said to suffer from the same kind of one- 
sidedness as the stage of abstract right or abstract uni- 
versality in the dialectical exposition of the Philosophy of 
Right. Locke’s shortcomings are tied to his method which 
is the method of Hegel’s “understanding.” Hume’s thesis 
can be said to correspond to the element of “particularity” 
embodied in Hegel’s civil society (especially the earlier 
stages of civil society). Hume’s empiricism can be seen 
as a negation of the abstract universality which is im- 
plicit in Locke’s position. The work of Smith contains a 
rudimentary synthesis of elements from the thought of 
both Locke and Hume. In terms of Hegel’s exposition, 
Smith occupies a position which corresponds to the later 
moments of civil society, those which deal with capital, 
classes, police, and corporation. In Kant we have a re- 
statement, at a different level, of the familiar dualism of 
rationalism and empiricism. Kant arrived at a position 
Similar to that of Hegel’s treatment of property within the 
moment of the state. However, in the case of the former 
there are two sides in all social concepts, one aprioristic 
and one empirical which almost always remain unrecon- 
ciled. Kant’s position can be said to correspond to Hegel’s 
state without the dialectic, and his shortcomings can be 
traced to this abstract view of social concepts. 

Microfilm $5.15; Xerox $18.25. 402 pages. 








PROTECTION IN INDIA DURING THE 
INTERWAR PERIOD: WITH SPECIAL 
REFERENCE TO THE STEEL INDUSTRY. 


(L. C. Card No. Mic 60-2465) 
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Columbia University, 1960 


Shortly after World War I the Government of British 
India inaugurated a policy of tariff protection designed to 
encourage the industrial growth of the country. The steel 
industry was the first to receive protection under this 
program. 
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Steel production was launched in India just prior to 
World War I with the opening of the 100,000 ton capacity 
works of the Tata Iron and Steel Company (hereinafter re- 
ferred to as TISCO). The early commercial success of 
this precariously established infant industry was assured 
by the advent of the war, which gave effective protection 
to the industry. Encouraged by its success, TISCO launched 
an expansion program in the early 1920’s, designed to in- 
crease its finished steel capacity from 125,000 tons to 
420,000 tons. Before the program was completed, how- 
ever, intensified foreign competition caused prices of steel 
in the Indian market to fall about 50 per cent in the three 
years from 1920-21 to 1923-24. This decline, coupled 
with rising factor prices, turned TISCO’s annual net profit 
into devastating annual net losses. At this point, protec- 
tion was imposed. 

The ensuing years saw the Indian steel industry locked 
in a continuous struggle for survival, as British and Con- 
tinental currency devaluations followed by the depression 
led to falling steel prices that continually counterbalanced 
the effects of falling production costs on domestic profits. 
It was the protective tariffs alone that assured profits to 
the Indian steel industry in this period. A large portion of 
these protected profits was reinvested by TISCO, resulting 
in further expansion of output and reductions in production 
costs. 

The domestic industry increased its share of the steel 
market from 25 per cent to over 75 per cent in the thirteen 
year period of effective protection, 1924 to 1937. This 
relative increase was accompanied by a net expansion in 
steel consumption, averaging 200,000 tons per annum. Ex- 
cept for the development of a small scale re-rolling in- 
dustry, comprising about thirty-five firms with total capac- 
ities of 160,000 tons by 1939, the expansion of the domestic 
industry up to 1937 was confined to the internal expansion 
of TISCO. The failure to attract any substantial amounts 
of new capital into the industry was the result of the in- 
hospitable economic climate of the period, the small size 
of the domestic market, and the nature of the tariff calcu- 
lations, which were designed to avoid placing undue burdens 
on the consumers of steel. 

As is typical in under-developed countries, the market 
for primary steel products is limited not only by low per 
capita incomes, but also by the absence of secondary steel 
producing industries. In India, the expansion of several 
steel fabricating industries--structural engineering, tin- 
plate, wire products, and railway freight wagons--was en- 
couraged by extending the mantle of protection beyond the 
unfabricated products of the primary producer. In this 
manner, the market for unfabricated steel was expanded 
about 10 per cent. However, the policy of protection with 
regard to secondary steel producers was not applied to 
India with sufficient vigor or rationality to markedly in- 
crease the size of the market for steel. 

Despite intensified foreign competition, the depression 
and the absence of complimentary government development 
policies, the steel industry in India, represented mainly by 
TISCO, was enabled to take advantage of a highly favorable 
raw material position, and potential economies of scale 
and growth, to become a viable industry of reasonably ef- 
ficient size. By the 1930’s, the major domestic producer 
had sufficiently reduced its costs of production to be fully 
competitive with British imports. By the end of the inter- 
war period, further cost declines and rising world steel 
prices, made the domestic industry competitive even with 





the low-cost Continental producers. Thus, we may con- 

clude that the development of the steel industry in India 

is an example of successful infant industry protection. 
Microfilm $5.90; Xerox $20.95. 461 pages. 
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The Economics of Price Discrimination is a survey of 
the theoretical techniques for the achievement of maximum 
profits or minimum losses in markets where varying types 
of discriminatory pricing practices are used. When price 
discrimination is discussed in text books or considered in 
journal articles it is usually with the implicit assumption 
that it is a type of pricing practice seldom occurring in 
the real world. This assumption is probably correct with 
reference to examples of perfect first, second, or third 
degree discrimination. In reality, however, discrimination 
of one kind or another (perhaps not profit maximizing) is a 
very common pricing technique. 

If one considers that price discrimination occurs when- 
ever price differences are not proportional to cost dif- 
ferences or whenever price similarities are not a result 
of cost similarities, then it is apparent that price dis- 
crimination is a much more widely used technique than 
most people realize. Because of the multitude of dis- 
criminatory techniques which can be used this thesis is 
necessarily limited to a presentation of those types which 
lend themselves more readily to conventional economic 
analysis. However, in the sections dealing with non 
maximizing and monopolistic discrimination an indica- 
tion is given as to the breadth and scope of the field. The 
scope of this thesis is further limited to the economic 
aspects of discrimination. The political, moral and social 
implications are specifically omitted. However, in the 
last chapter on “Some Welfare Aspects of Price Discrimi- 
nation,” an indication is given as to the significance of 
these areas. 

The data for this dissertation were gathered primarily 
from library sources, both text books and journal articles. 
The journal articles were, as expected, written about 
particular aspects of price discrimination. It is inter- 
esting to note that where text books consider the economic 
aspects of discrimination they usually are careful to point 
out that they are exceptions to the general rule of single 
pricing and do not materially effect the logic of non dis- 
criminatory pricing practices. One is reminded of the 
casual way in which imperfect competition and business 
cycle problems were considered only fifty years ago. 

The findings of the study can be divided into two broad 
categories: (1) Demand price differentiation rather than 
being a minor sub-section of monopoly pricing is in truth 
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a generally used but perhaps not generally understood 
pricing technique; (2) Price discrimination may not war- 
rant the almost universal condemnation to which it is sub- 
jected. With regard to the first of these findings price 
discrimination is found not only in the classic cases of 
professional pricing, block pricing, dumping, class pricing 
and delivered pricing systems, but also on a broad front of 
buying as well as selling practices and indeed even in the 
field of monopolistic competition. It can be argued that 
price discrimination may be the technique through which 
competitive price reductions ordinarily occur. 

Concerning the second finding, this thesis attempts to 
show that there may be circumstances under which price 
discrimination benefits not only the discriminator and the 
party discriminated in favor of, but society in general. 
There is no attempt to prove that price discrimination is 
universally beneficial, but only to point out that in the 
economic sense it is not evil per se, but may, like other 
pricing practices be used or abused. 

Microfilm $3.95; Xerox $13.95. 308 pages. 


THE DISTRIBUTION OF GAINS FROM 
ADVANCING PRODUCTIVITY; 
IN SOME CONCENTRATED AND 
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A. Rasul Salman, Ph.D. 
Columbia University, 1960 


The main objective of the study was to compare pro- 
ductivity advances, the demand for labor and the distribu- 
tion of productivity gains in competitive and non-competi- 
tive industries and determine to what extent these aspects 
could be evaluated empirically in terms of selected con- 
centrated and non-concentrated industries. 

More specifically, the study attempted mainly to ex- 
amine among other things: 

1. Whether there is a difference in the rate of produc- 
tivity advances between the concentrated and non-concen- 
trated industries. 

2. Whether there is a difference in the demand of labor 
between the two groups of industries as productivity ad- 
vances. 





3. Whether there is a difference in the change of the 
consumer’s share in these two types of industries. 

4. Whether there are differences in the distribution of 
gains among the different factors of production of one 
group of industries compared to the other. 

Four concentrated and four non-concentrated industries 
were used for the investigations. The criteria for con- 
centration was the total value of shipments accounted for 
by the four largest firms in each industry during the 1947 
base year. 

The period covered was the inflationary post-war 
decade which provided us with a favorable situation for 
undertaking such work. 

The approach used in our study for investigating the 
differences listed above was to compare the changes in 
the different quantities, such as the change in the relative 
rates of productivity advance, employment, net prices and 
the rates of compensations to the factors of productions 
in the concentrated and non-concentrated industries be- 
tween 1947 and (1954-56). 

The statistical technique of the t-test was employed to 
investigate these differences. 

Our main findings were as follows: 

1. The data revealed no significant difference in the 
rates of productivity advance in the concentrated non- 
concentrated industries during 1954-56 period relative to 
1947. 

2. No significant difference was found in the change of 
employment level in the concentrated non-concentrated 
industries. 

3. The net price increases in the concentrated indus- 
tries were significantly greater than in the non-concen- 
trated industries. The net prices of the former group ran 
substantially more than that of the latter. 

4. No substantial differences are found in the change 
of wage rates and in the rates of per capita salaries 
between the concentrated and non-concentrated indus- 
tries. 

5. A significant difference is found in the rates of re- 
turn on investment between the concentrated and non- 
concentrated industries. The rates of return on invest- 
ment in the concentrated group rose during the 1954-56 
period compared to 1947, while they declined in the non- 
concentrated group. This tendency could be peculiar to 
the inflationary post-war decade. 
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EDUCATION, GENERAL 


THE DEVELOPMENT AND APPLICATION OF 
A TEST FOR MEASURING THE ATTITUDE OF 
SIXTH-GRADE CHILDREN TOWARD 
THE PUBLIC SCHOOL 


(L. C. Card No. Mic 60-2267) 


James Elwood Conner, Ed.D. 
University of Maryland, 1959 
Supervisor: Dr. Richard M. Brandt 

The purpose of this study was as follows: (1) to de- 
velop a test for measuring the attitude of sixth-grade 
pupils toward the public school; and (2) to test the null 
hypothesis that no significant relationship exists between 
measured attitude and other selected factors. 

Attitude scores were related to grades, achievement 
test scores, intelligence test scores, sociometric data, 
ratings of childrens’ attitude by teachers, promotion and 
retention of children, sex of children and sex of teachers. 

Both phases of the study were conducted with sixth- 
grade pupils in Montgomery County, Maryland. 

The two major tasks in developing a measuring device 
is the determination of the validity and reliability of the 
instrument. By using the Likert method of validating 
items for the attitude scale, fifty-eight items were selected 
for form A of the test and fifty-six items for form B. 
Another validation procedure was used to determine if 
teacher-assessed attitude scores correlated with the 
child’s attitude score for each form of the test. The cor- 
relations for six pairs (one teacher and one pupil consti- 
tuting a pair) were between .245 and .829. 

Using the split-half method of calculating reliability, 
coefficients of .923 and .840 were found for forms A and 
B, respectively. Using form A, correlations of .778 and 
.883 were found for two classes of pupils taking signed 
and unsigned tests on the same day. The unsigned tests 
were administered by the investigator while the signed 
tests were administered by teachers. 

A check for equivalency of forms resulted in a corre- 
lation of .779. 

In order that individuals using the instrument in the 
future might obtain meaningful results, raw scores on one 


form of the test were converted into percentile equivalents. 


The second general phase of the study was to ascertain 
if attitudes were related to other selected factors. In all 
cases relationships were rejected if the observed coef- 
ficient or difference was not significant at the .01 level of 
confidence. 

When attitude scores were related to other selected 
factors, significant correlations were observed between 
reading grades and reading achievement and attitude 
scores. Spelling grades and arithmetic achievement were 
also found to have a significant relationship to attitude 
scores. 
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Surprisingly, there was an inverse relationship be- 
tween pupils’ language intelligence and their attitude con- 
cerning teachers; but a positive correlation between non- 
language intelligence and the same measure of attitude 
was observed. There was a negative relationship between 
a measure of total intelligence and the attitude of children 
toward “activities, procedures and subject matter.” The 
same significant negative relationship was observed be- 
tween non-language intelligence and the same measure of 
attitude. 

There was a tendency for pupils who scored either 
favorably or unfavorably on the Cunningham Social Dis- 
tance Scale (“self” part of the test) to have similar results 
when measured on attitude. 

Female pupils, as a group, scored significantly higher 
than their male counterparts when compared on their 
attitude toward their teachers. 

Correlations between the attitude scores of pupils, and 
ratings of their attitudes by teachers, proved to be less 
than required for significance. 

The last part of the study was devoted to testing the 
significance of difference of means between the attitude 
scores of pupils who had been retained during their school 
careers, and the scores of pupils who had not been re- 
tained; the scores of male and female pupils; and the 
scores of pupils who were instructed by male teachers, 
and the scores of pupils taught by female teachers. In 
none of these three comparisons was a significant differ- 
ence of means observed. 
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ECONOMICS IN THE ELEMENTARY SCHOOL 
CURRICULUM: A STUDY OF THE DISTRICT 
OF CCLUMBIA LABORATORY SCHOOLS. 


(L. C. Card No. Mic 60-2270) 


Garney Lewis Darrin, Ed.D. 
University of Maryland, 1959 
Supervisor: Professor Alvin W. Schindler 

The major purposes of this study were twofold: (1) To 
identify what can be provided in the way of economic edu- 
cation within the framework of a social studies curriculum 
in selected classrooms; and (2) to determine how well 
children can learn selected economic concepts and general- 
izations. 

The project was conducted in 47 classes, kindergarten 
through sixth grade, in the two laboratory schools of the 
District of Columbia Teachers College. Substantively, the 
study was limited to the framework of the existing cur- 
riculum of the District of Columbia elementary schools, 
although the limits were in practice rather wide in scope. 

A primary task of the study was to identify selected 
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topics or concepts agreed upon by students and practi- 
tioners of business and economics to. be fundamental to an 
understanding of our economic system and then to reduce 
them to terms that elementary school pupils might under- 
stand. From a list of 88 “key understandings in econom- 
ics,” compiled by the Council for Advancement of Secondary 
Education, the 28 topics and ten sub-topics used in this 
project were selected on the basis of (a) their probable 
present utility to elementary pupils; (b) their probable 
future utility to pupils; and (c) the degree to which it was 
thought they might be taught to elementary pupils of vary- 
ing learning capacities. 

The selected topics were next translated into illustra- 
tions thought to be comprehensible to elementary school 
pupils. A separate set of illustrations was designed for 
each grade, kindergarten through sixth. The illustrations 
were either tailored to supplement what was already in 
the District of Columbia curriculum or designed to be 
introduced anew, as the situation warranted. 

The study was a project in supervision as well as a 
test in elementary school comprehension of economics. 
By means of a bulletin, work sheets, and personal con- 
ferences, the project director attempted to insure uni- 
formity among the 47 participating teachers in recording 
and evaluating the results of their classroom activities, 
which involved 1,332 children. Teachers were told that 
emphasis throughout the project would be on develop- 
mental learning. The necessity was emphasized for stim- 
ulating pupils to learn the economic concepts for them- 
selves in the context of situations meaningful to them. 

In evaluating the results of their classroom experiences 
with the topics, the teachers were asked to consider both 
the qualitative and quantitative aspects of the teaching 
situation. 

The over-all results of the effort to introduce 28 basic 
economic topics and ten sub-topics into 47 elementary 
classrooms and to teach them meaningfully indicated that 
by and large the objectives of the study had been achieved. 

The effectiveness of teaching the topics varied, almost 
without exception directly with the grade level: the higher 
the grade, the more effective the understanding of eco- 
nomics subject matter. 

The teaching of over 57 percent of the topics and sub- 
topics was reported by the teachers of grades two through 
six to be “highly effective”; three and one half percent 
was “not effective”; the remainder was “effective.” In the 
first grade, 39 percent of the teaching was “highly effec- 
tive,” about nine percent was “not effective” and in the 
kindergarten classes the figures were 28.4 and 19 percent 
respectively, the balance in each instance being “effective.” 

Based on the findings of the study, a supplement to a 
social studies curriculum guide was prepared, designed 
to improve economic understanding among elementary 
school children. 
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A COMPARISON OF THE PERSONALITY OF 
ELEMENTARY SCHOOL TEACHERS AND 
SECONDARY SCHOOL TEACHERS MEASURED 
IN TERMS OF EXTRAVERSION-INTROVERSION 
AND PROGRESSIVE-TRADITIONAL ATTITUDES 


(L. C. Card No. Mic 60-2320) 


Delmo Della-Dora, Ed.D. 
Wayne State University, 1960 


Adviser: Ruth Ellsworth 


Purpose: To determine whether elementary school 
teachers and secondary school teachers differ intraits 
which are important to local district curriculum im- 
provement procedures. 


Subjects: (a) Pre-service teachers (n=125): students en- 
rolled in an educational psychology class at Wayne 
State University and (b) all the teachers (n=319) in 
three school districts of the metropolitan Detroit area. 


Instruments: Subjects filled out an extensive Background 
Data Sheet and responded to all items on the Kerlinger 
(Educational) Attitude Scale, II’, and the Smith SA-S 
Senior Scale.’ 


Findings: At the pre-service level, elementary school 
teachers tended to be more “progressive” (p<.20) in 
educational attitudes and were significantly more ex- 
traverted (p<.001) than secondary school teachers. 

At the in-service level, elementary school teachers, 
as a total group, were significantly more “progressive” 
(p<.05) than secondary school teachers and also tended 
to be more extraverted (p<.20). 

Factors significantly (p<.05) associated with pro- 
gressive or traditional attitudes at the pre-service 
level were religious affiliation, occupational plans for 
the future, age, type of community in which reared, 
attitude toward teaching in grades kindergarten to three 
and grades seven to eight, and attendance at other col- 
leges and universities. 

Factors significantly (p<.05) associated with pro- 
gressive or traditional attitudes at the in-service level 
were religious affiliation, occupational plans for the 
future, attitudes toward teaching in grades four to six 
and seven to eight, education of father, education of 
mother, and field of study in graduate work. 

Factors significantly (p<.05) associated with extra- 
version or introversion at the pre-service level were 
sex of subject and attitude toward teaching in grades 
seven to twelve. Eleven background data factors were 
found to be significantly (p<.05) associated with extra- 
version or introversion at the in-service level. 
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A STUDY OF CERTAIN ANTECEDENT FACTORS 
ASSOCIATED WITH PERSEVERANCE IN TRAINING 
AND ENTRY INTO CLASSROOM TEACHING 


(L. C. Card No. Mic 60-2384) 


William Rodney Fielder, Ed.D. 
Stanford University, 1960 


The Problem 

This study was concerned with attrition in the prepara- 
tion and job induction of elementary school teachers. 
Women students associated with the Stanford University 
Elementary School Teaching Credential Program during 
the immediate past five years comprised the specific 
training group under consideration. In this research cer- 
tain antecedents to occupational behavior were hypothe- 
sized. These hypothesized antecedents were then examined 
for their relevance to (1) persistence in professional 
preparation and (2) entry into full-time classroom 
teaching. 





Procedure 

Given below is a general chronology for procedures 
undertaken in the collection and analysis of data relevant 
to this research problem. 

1. A sample of 193 subjects was identified through 
existing program records, School of Education, Stanford 
University. 

2. Subjects were polled regarding entry into class- 
room teaching. Of the 186 respondents, 138 were classified 
as entrants into classroom teaching; 48 subjects were 
judged non-entrants. 

3. On the basis of a university transcript, 125 subjects 
were classified as “persevering” in their teacher prepara- 
tion; 45 subjects were classified as “non-persevering.” 

4. Data pertaining to the fourteen antecedent variables 
were gathered by: (a) computing general and professional 
education grade point averages from student transcripts, 
(b) recording Minnesota Teacher Attitude Inventory scores 
filed for each subject, and (c) analyzing the contents of 
autobiographic statements submitted by the candidates 
upon entrance to the credential program. 

5. The hypothesized antecedents were then related to 
the two consequent persistence measures, perseverance in 
training and entry into classroom teaching. 

6. Significance levels for the preliminary findings were 
determined through the use of appropriate probability 
tables. A probab‘lity value of .05 or less was defined as 
denoting statistical significance. 





Findings 

The following four independent variables achieved sta- 
tistical significance in their association with entry into 
classroom teaching: professional ratings in father’s oc- 
cupational field, high ratings in the size of the candidate’s 
family, elder birth status, and high ratings in general work 
experience. No significant findings were revealed for the 
second consequent variable (perseverance in teacher 
preparation). 


Conclusions and Implications 

In the opening chapter of the study it was our most 
general and organizing hypothesis that there were dis- 
cernible antecedents relative to both perseverance in 
teacher preparation and entry into classroom teaching. 








This hypothesis was confirmed only in part. That is, the 
significant findings in this investigation were entirely con- 
fined to the dependent entry variable. 

Throughout the study it was assumed that the consequent 
behaviors under examination were but two measures of the 
same phenomenon: persistence behavior related to one’s 
choice of vocation. Apparently this assumption is unten- 
able. Perseverance in vocational preparation and job- 
entry may be necessary associates for only those young 
women with very dominant career interests. 

Those variables pertaining to family structure proved 
to be the most productive antecedents tested in this re- 
search. Some of the antecedent measures tested here 
could be characterized as somewhat unrefined. This lack 
of refinement may have accounted for the variance in 
general utility among the independent variables. Those 
variables grouped under “family patterns” seemed dis- 
tinctively productive probably as a partial consequence of 
the directness and precision with which they were derived. 

A general paradigm for the study of vocational behavior 
was proposed in the closing chapter of the study. It was 
suggested that any given vocational behavior could be 
viewed as a consequent of the interaction of environmental 
antecedents as mediated by such intervening processes as 
self concept development, attitudinal-value sets, needs 
systems, and ego-involvement. 

Microfilm $2.50; Xerox $6.80. 144 pages. 


THE CHARACTER OF OBSERVATION UNDER 
CLOSED-CIRCUIT TELEVISION, CLASSROOM 

VISITATION, AND INSTRUCTIONAL FILMS IN 
AN INTRODUCTORY EDUCATION COURSE. 


(L. C. Card No. Mic 60-2041) 


Orrin Everett Gould, Ph.D. 
University of Minnesota, 1960 


This study, one of three companion studies, was de- 
signed to explore the usefulness of closed-circuit tele- 
vision as a medium for classroom observation in a 
beginning professional education course, part of a required 
two-quarter sequence at the University of Minnesota’s 
College of Education, “Introduction to Secondary School 
Teaching.” Classroom observation, an integral part of 
the instructional program in that course, was conducted 
in small laboratory sections of 25 - 40 students each. 

Three contrasting media were used to provide observa- 
tion experiences: (1) direct observation, (2) closed- 
circuit television, and (3) instructional films (in lieu of 
actual observation). The purpose of this study was to 
compare these three observational media on (1) what 
students saw and interpreted as educationally significant 
under each medium, (2) the acuity of students’ perceptions 
in a “standardized” classroom situation following training 
under each medium, and (3) students’ evaluations of the 
effectiveness of each medium as an aid to instruction. 
Three instruments were developed to make these com- 
parisons: (1) a system for summarizing student reports 
of incidents perceived as educationally significant during 
observations, (2) the Film Test of Observation Skills, and 
(3) the Student Report on Observation Experiences. 

An incomplete blocks arrangement in which six 
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laboratory sections were randomly assigned to the three 
observational treatments provided the basic research de- 
sign. The six section block provided two sections each for 
film, television, and direct observation treatments. Only 
in the case of the film and television treatments was it 
possible to assign laboratory instructors in alternate 
fashion to different media to include the possibility of in- 
structor variability. Students were randomly assigned to 
laboratory sections. Analysis of variance on the Miller 
Analogies Test, Form A, indicated that the sections were 
initially equivalent in academic ability. 

Students observed five times during the quarter by their 
dominant medium, followed by two supplementary observa- 
tions, one by each of the other two methods. Direct ob- 
servations were scheduled for small groups of students in 
the University High School and nearby public schools. The 
television observations were of two University High School 
classes, speech and physics. The five instructional films 
used during the experiment were selected from those pro- 
duced by McGraw-Hill and Indiana University. 

Appropriate statistical techniques, when applied to the 
data gathered with the three evaluative instruments, led to 
three broad conclusions: (1) The three media best served 
different observational objectives, i.e., they tended to sup- 
plement rather than replace each other; (2) no major dif- 
ferences emerged among the three media with respect to 
the usual instructional objectives for observation; and 
(3) students tended to favor direct observation over tele- 
vision as an instructional device, but either of these ob- 
servational methods was preferred over film observation. 

More detailed findings included the following: (1) The 
broad general patterns of what students perceived as edu- 
cationally significant during observations differed among 
treatments; (2) the majority of the students within treat- 
ment groups were Satisfied with their dominant observa- 
tional medium for most purposes; (3) students were more 
satisfied with their dominant observational medium, what- 
ever it was, than with either of their supplementary treat- 
ments; and (4) no differences in perceptive acuity were 
found among treatments as measured by the Film Test of 
Observation Skills, but this could be interpreted to mean 
that this measure of perceptual acuity was not sufficiently 
sensitive to the outcomes of observation. 

Beyond supporting the general hypothesis that closed- 
circuit television holds promise as an observational device 
in the professional preparation of teachers, the present 
study also suggested other dimensions for further investi- 
gations on observation. Of particular interest for further 
work were the initial steps, taken in this study, toward 
developing an instrument for objectively measuring obser- 
vational acuity and perception. 
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AMERICAN AND SPANISH AMERICAN 
LITERATURE IN CALIFORNIA AND 
CENTRAL AMERICAN HIGHER EDUCATION 


(L. C. Card No. Mic 60-2347) 


George Herbert Herrick, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Olson 


The purposes of this study were fourfold: (1) to deter- 
mine the contents and methods of American and Spanish 
American literature survey courses in selected California 
universities and colleges and in Central American institu- 
tions of higher learning, (2) to develop plans for American 
and Spanish American literature courses applicable to 
Central American and California institutions respectively, 
(3) to evaluate current practices, using the developed 
plans as criteria, and (4) to make recommendations for 
the improvement of instruction in American and Spanish 
American literature courses in Central American and 
California schools respectively. 

The six largest California institutions were visited, 
and English and Spanish instructors were interviewed. 
Based upon the contents and methods of the American 
literature survey courses, tentative plans for courses 
suitable for use in Central America were prepared and 
submitted to the English instructors interviewed for their 
evaluations. Incorporating their recommendations, re- 
vised course plans were developed and employed as criteria 
for evaluating American literature courses in Central 
America. The Central American universities were visited, 
the English and Spanish instructors were interviewed, and, 
in a similar manner, recommended course plans were de- 
vised for Spanish American literature survey courses and 
used as criteria for evaluating California courses in this 
subject. 

Findings. All six California universities and colleges 
offered American and Spanish American literature survey 
courses. Four Central American institutions provided 
American literature survey courses, and five regularly 
scheduled such courses in Spanish American literature. 
Chronological approaches were used in both subjects. 
Lectures, class discussions, and essay tests comprised 
the principal methods. American literature courses in 
Central America were found to range from the inclusion 
of 6 to 88 per cent of the authors and from 0 to 53 per cent 
of the selections recommended in the revised course 
plans. Similar comparisons with Spanish American litera- 
ture courses in California schools showed a range of from 
44 to 94 per cent of the authors and from 50 to 88 per 
cent of the selections recommended. 

Conclusions. American Literature: (1) The survey 
course can best be taught through lectures and class dis- 
cussions employing a chronological approach and through 
the combined use of an anthology, complete novels, and 
nonfiction books. (2) Although the survey course is be- 
coming more important in Central America, only one 
school provided instruction that, by the standards developed 
in this study, could be termed adequate. Spanish American 
Literature: (1) The survey course can best be taught 
through lectures, class discussions, and a chronological 
consideration of a large number of authors and works. 

(2) In Central America there was almost exclusive reli- 
ance upon the lecture method, little outside reading was 
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required, and grading standards were low. (3) The Cali- 
fornia courses were ably conducted. 

Recommendations. (1) Exchange programs for United 
States and Central American English and Spanish teachers 
should be continued and expanded. (2) Teachers should 
review the course plans developed in their respective 
areas in this study. (3) Possibilities of adding American 
and Spanish American literature survey courses in trans- 
lation to the respective curricula of Central American and 
California universities should be examined. For Central 
American Schools: (1) American literature should not be 
given prior to the third year and should be preceded by 
English literature. (2) Schools that do not offer English 
as an area of specialization should consider doing so. 

(3) Grading standards should be raised. (4) Library facili- 
ties should be increased. For California Schools: 
(1) Working agreements should be made with leading 
Central American presses to insure the addition of new 
literary works to institutional libraries. (2) The possi- 
bility of revising the 1946 Spanish American literature 
anthology used in all the schools should be explored. 
(3) The addition of at least one of the early Indian works 
in translation to the Spanish American survey course 
should be considered. 
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ETHICAL PRINCIPLES AND PRACTICES 
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The purpose of this study was to identify relationships 
among teachers’ stated adherence to ethical principles, 
responses to ethical situations, and characteristics of the 
respondents. The study also sought to determine whether 
certain categories of principles evoked more variability 
in teacher responses and whether self-ratings or ratings 
of others resulted in more favorable evaluations of ad- 
herence to ethical principles. 

The historical background and current status of codes 
of ethics for teachers were investigated. Ten hypotheses 
were formulated with respect to possible relationships 
among code principles, ethical situations, and character- 
istics of respondents. Two questionnaires on ethical 
principles and problems were developed and distributed in 
varying combinations to 2300 California teachers in three 
separate samples. 

Questionnaires used were based on principles enumer- 
ated in the Code of Ethics of the California Teachers As- 
sociation. Alternative responses to problematic ethical 
situations were rated for appropriateness by a panel of 
educators, whose judgments were used as the basis for 
scoring. Responses to ethical principles were scored 
through the use of a five-point rating scale. Measures of 
association between scores on situations and scores on 
principles included chi-square, phi coefficients, product- 
moment correlation, and one-way analysis of variance. 





Findings. Although the average percentage of correct 
responses to ethical situations for all teachers in the 
sample was only 60, teachers’ self-ratings of their ad- 
herence to ethical principles were significantly more 
favorable than were their ratings of other teachers. No 
relationship between characteristics of teachers, such as 
age or sex, and favorable ratings of either self or others 
was found to be significant. Higher self-ratings, com- 
pared with ratings of others, were found to be character- 
istic of teachers generally, rather than of certain groups 
among teachers. 

Teachers who rated themselves more favorably on 
adherence to ethical principles did not respond more ap- 
propriately to ethical situations. Teachers who rated 
others more favorably did not respond more appropriately 
to ethical situations. Responses to situations were not 
associated either with characteristics of teachers or with 
greater familiarity with ethical principles. 

Responses of teachers in any one of the three samples 
did not differ from the responses of teachers in the other 
two samples with respect to over-all distributions of 
scores or relationships among scores on the two question- 
naires. On the “principles” questionnaire, twelve of the 
thirty-two statements yielded significantly more favorable 
evaluations of adherence from self-raters than from 
raters of others. However, with respect to categories of 
responsibilities—to pupils, parents, public, and profession 
—no significant differences in evaluation of adherence by 
self-raters and raters of others were found. Ethical situ- 
ations, when grouped in the same four categories, were 
not responded to with differing degrees of appropriateness. 

Recommendations. More attention should be given by 
universities, professional organizations, and school 
districts to the development of instructional materials on 
teachers’ ethics. Research should be conducted on the 
nature and extent of individual school activities directed 
toward fostering self-evaluation by teachers of ethical 
conduct. In the development of ethical codes, agreement 
on the specific implications of principles should be sought 
before those principles are included in the code. The ob- 
jective of all activities designed to implement code pro- 
visions should be the ability on the part of teachers to 
apply ethical principles to actual situations encountered 
in their work with pupils and professional associates. 
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The purpose of the study was to examine the medium 
of books as a channel of communications in furnishing the 
general public with information about education and the 
schools. Specifically, the study aimed (1) to determine 
which books about education were brought to the attention 
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of the public by book reviews in periodicals of general cir- 
culation, (2) to determine the patterns of content which 
existed in these books, (3) to compare these patterns of 
content with the findings of studies of the content analysis 
of other communications media, (4) to examine the sources 
of the material by noting the publishers and the authors of 
the books. 

An analysis was made of 233 education books published 
during the eleven-year period from 1945 through 1955 
which had reviews in two or more of eighteen periodicals 
of general circulation. A more detailed analysis was made 
of the thirty-one books which received nine or more re- 
views. The analysis included an examination of the pat- 
terns of content and the sources of the information. These 
findings were compared with the results of similar studies 
made of the media of popular magazines and newspapers. 

Findings. (1) Books were predominantly concerned 
with higher education rather than with secondary or ele- 
mentary education. (2) Curriculum and method were the 
subjects which received greatest emphasis in the books. 
(3) The educational subjects emphasized in the books were 
very similar to the subjects emphasized in educational 
articles in the popular magazines. (4) The educational 
subjects emphasized in the books were different from those 
subjects emphasized in school news included in newspapers, 
with the subject of extracurricular activities receiving in- 
significant attention in the books but a majority of the 
school news space in newspapers. (5) Educators outnum- 
bered noneducators as writers of the books at a ratio of 
three to one, with most of the educators holding positions 
in higher education. A minority of the educators held po- 
sitions in administration and in departments of education. 
(6) The books which were included in the study came from 
a total of eighty publishers. (7) Approximately one third 
of the thirty-one books were adversely critical in nature, 
with a wide variation existing in the criticism. 

Conclusions. (1) As a source of information about edu- 
cation and the schools the medium of books offered the 
public a wide variety of educational subjects and topics, 
the greatest emphasis being placed on higher education, 
curriculum, and method. (2) Those who depend on books 
and magazines for their sources of information about the 
schools found a similarity of subject matter in the two 
media. (3) Those who depend upon books about education 
for their source of information about the schools read 
about subjects and topics that are different from subjects 
reported in the newspapers. (4) Educators and noneduca- 
tors tend to agree on the importance of certain educational 
topics, since books written by educators treated topics 
similar to magazine articles written primarily by non- 
educators. (5) Those who depend on books as their source 
of information about the schools heard primarily from 
professors in academic fields rather than from school ad- 
ministrators and professors of education. (6) No publisher 
or group of publishers enjoyed a monopoly in education 
books which were called to the attention of the public by 
book reviewers. (7) Among books which received the 
greatest amount of attention, those which were adversely 
critical were in the minority. The authors were from 
within and outside the educational profession, and there 
seemed to be no significance in the relationship of particu- 
lar publishers to the adversely critical books. 

Recommendations. It should be recognized that the 
public receives information about the schools through vari- 
ous media of communication and that these media vary in 








| 





the type of subjects and topics stressed. It is recommended 
that further and continuing content analysis studies be 
made of the educational information being transmitted by 
way of television, radio, motion pictures, and the stage as 
well as by books, magazines, and newspapers. 
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THE INFLUENCE AND SERVICES OF 
SOLICITORS AND ATTORNEYS IN THE 
PUBLIC SCHOOLS OF PENNSYLVANIA 


(L. C. Card No. Mic 60-2175) 


Kermit Martin Stover, Ed.D. 
The Pennsylvania State University, 1960 


I. PROBLEM 


The problem of this study was to determine the in- 
fluence of the school solicitor and attorney upon the edu- 
cational program, to evaluate various practices and 
functions of the school solicitor in the various school 
districts and school organizations in Pennsylvania, and to 
determine the desired role of the school solicitor in Penn- 
sylvania schools. 


Il. SUMMARY OF STUDY PROCEDURES 


This study investigated the general role and effective- 
ness of the school solicitor or attorney in present school 
organizations of Pennsylvania. Three research studies 
and related literature, statutes, and court decisions were 
identified. Four separate questionnaires were prepared 
to determine current practices and opinions related to 
solicitors employed by school boards, attorneys employed 
by school municipal Authorities, and attorneys employed 
by County School Boards in Pennsylvania. The question- 
naires also were constructed to obtain expenditures for 
legal services, conditions of employment of solicitors and 
attorneys, and qualifications of solicitors. School admin- 
istrators, solicitors, and school board members were 
asked to express opinions regarding the influence of 
school solicitors and to indicate recommendations for im- 
provement of legal services for the public schools of 
Pennsylvania. The annual financial statements of school 
boards and school building project reports in the Depart- 
ment of Public Instruction were examined for costs of 
legal services for Pennsylvania schools. 


Il. FINDINGS AND CONCLUSIONS 


Most Pennsylvania school boards, having a chief school 
administrator, employ a school solicitor. Most solicitors 
attend all board meetings, are paid fixed salaries, are 
responsible to board and administrators jointly, andserve 
two or more school or Authority boards. 

The most common services of the solicitor to school 
boards are the giving of legal advice and the interpreta- 
tion of the school code. The median annual compensation 
of solicitors in Pennsylvania is less than $350. 

Questionnaire respondents indicate that solicitor 
salaries should be increased and qualifications include 
special training in school legal procedures. 

The Authority attorney is usually solicitor of the 
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related school district, is paid a fixed salary or retainer, 
receives a median annual compensation of $600, and re- 
ceives fees nearly equal to those of special bond counsel 
for school building projects. 

Although there is need for legal counsel and services 
for school officials, the solicitor has little influence on 
the administration of the educational program. Solicitors, 
attorneys, and special counselors are needed to guide pro- 
cedure in financing school buildings, secure court deci- 
sions on school law, and to protect the legal rights of 
school boards. 


IV. RECOMMENDATIONS 
It is recommended that: 


1. Legislation be enacted to provide certification of 
school solicitors by the Department of Public In- 
struction. Qualifications for certification include 
three years of successful experience as an attorney 
and an accredited school law course. 


Administrative units having chief school administra- 
tors be required by law to employ a certificated 
school solicitor. County school solicitors be re- 
quired to provide services of solicitor to adminis- 
trative units without administrators. The joint 
school system solicitor be designated solicitor for 
member districts. 


Solicitor be jointly responsible to administrator and 
school board. 


Schools of Education in cooperation with law schools 
offer school law courses and in-service training 
conferences for solicitors. 


Department of Public Instruction in conjunction with 
the Department of Justice establish a strong legal 
division in school law to counsel solicitors and 
school officials. 


School solicitors organize a state association to 
provide service benefits to members. 


Legislation be enacted to define duties and function 
of solicitors. 


School solicitor be the school building Authority 
attorney. Compensation for attorney and bond 
counsel of Authority building projects be fixed by 
law or state council ruling. 
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AN EXPLORATION INTO THE RELEVANCE OF 
METHODS AND THE ORGANIZATION OF 
LEARNING EXPERIENCES TO THE OBJECTIVE 
OF CRITICAL THINKING IN HISTORY OF 
CIVILIZATION AT GREENVILLE COLLEGE 


(L. C. Card No. Mic 60-2366) 


Peter M. Wickman, Ed.D. 
Michigan State University, 1960 


Major Professor: Paul L. Dressel 


The general purpose of this study isto show how, through 
the proper organization of learning experiences in the His- 
tory of Civilization, college freshmen can be taught methods 
of historical analysis and in the process make significant 
achievement in the general education objective of critical 
thinking. 

In Chapter I, the writer discusses the importance of this 
objective in our society and suggests that the critical thinking 
skills can be used as an integrating principle in suchacourse. 

In the second chapter, an ideal-type construct was adapted 
whereby it was possible to identify three ideal positions on 
the learning continuum. These included the ineffective or- 
ganization of learning experiences, represented by the 
“A” position, those freshman history students in 1957-1958; 
the minimum effective organization of learning experiences, 
the “B” position, represented by the control group of students 
in the History of Civilizationcourse; and the most effective 
organization of learning experiences for the attainment of 
the objective, the *“C” position, represented by the experi- 
mental group of students in this class. 

The “B” position on this learning continuum stressed 
student motivation, application of historical understand- 
ings to contemporary problems, practice in the desired 
behaviors, sufficient time to think and continuity and se- 
quence in learning. The “C” situation emphasized these 
criteria plus the use of small discussion groups, variety 
of experiences and the reciprocal nature of the learning 
factor. However, it was assumed that these eight char- 
acteristics were absent from the “A” situation. An or- 
ganizational scheme stressing the integrative concepts, 
skills and values of critical thinking was applied to both 
the “B” and “C” groups in an attempt to maximize the 
attainment of this objective. 

In Chapter III the writer applied this ideal-type con- 
struct to these three classroom situations at Greenville 
College. This necessitated a description of the distinctive 
methods used with each learning situation. A variety of 
sources were used to depict the uniqueness of these 
groups, including observations of the instructor from his 
daily anecdotal record, course outlines, the variety of 
tests used, student responses on a curriculum evaluation 
study, student-teacher evaluation questionnaire, partici- 
pation in class, and out-of-classroom activities, and the 
organization and selection of the total experiences within 
the various learning circumstances. 

Results gained by the three groups were discussed in 
Chapter IV. Students in the three learning situations, 
identified by the various criteria, were given pre- and 
post-tests in the “Test of Critical Thinking Form G.” 

The “B” and “C” groups were given pre- and post-tests 
on the S.T.E.P. Social Studies Test 1A. 

Data from these tests suggested that the “B” group 
achieved more than the “A” group and that the “C” group 
had achieved to a greater extent than the “B” group in the 
objective of critical thinking. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





102 EDUCATION 





It was concluded that greater gains in critical thinking 
were made by the “C” group on the basis of observations 
made by the instructor, the testimony of students, grades 
on unit and final examinations, responses on teacher eval- 
uation sheets, curriculum evaluation questionnaires, and 
improvement in attitudes as shown on pre- and post-test 
results of the Inventory of Beliefs. 

These favorable results lend credence to the basic con- 
tention of this study, which was that maximum achieve- 
ment in critical thinking could be attained in a course such 
as History of Civilization, if the learning experiences are 
selected and organized so as to effect the “C” criteria. 
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A SURVEY AND ANALYSIS OF THE STATUS, 
PROBLEMS, AND POTENTIAL OF 
TEACHING AS A PROFESSION. 


(L. C. Card No. Mic 60-2489) 


Arnold William Wolpert, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Nelson 


The purpose of the study was to evaluate the status of 
teaching as a profession, to determine whether that status 
might and should be significantly improved, how it might 
best be done, and who would undertake the effort. 

The procedure was to survey authoritative opinion 
through study of the literature and the use of expert juries, 
to analyze national and California teacher association pro- 
grams, and to survey membership opinion through ques- 
tionnaires. 

Findings. (1) As a profession, teaching performs quite 
well on the a priori characteristics of performing a basic 
social service, intellectual in nature, based on specialized 
knowledge, and requiring trained practitioners who em- 
phasize service above self; fairly well on being a corpo- 
rate profession and on preparation and admission of prac- 
titioners; less than fairly well on assuming the corporate 
responsibilities of a profession; and least adequately on 
setting and enforcing standards for professional service. 
(2) Accompanying or resulting outcomes of higher profes- 
sional status for teaching are deemed to be important and 
desirable. (3) Heaviest responsibility for the effort to 
elevate teaching’s status falls upon national and state or- 
ganizations of teachers. (4) Specific deficiencies of teach- 
ing as a profession concentrate in the individual and col- 
lective professional authorities and/or responsibilities 
and in the conditions under which the teaching service is 
performed. (5) All deficiencies or conditions constituting 
serious obstacles to higher status were recognized in the 
service programs of the organized profession. (6) Practi- 
tioners expressed some satisfaction with present programs 
and indicated readiness to support more vigorous efforts. 

Conclusions. (1) Teaching has not yet achieved pro- 
fessional status commensurate with the fundamental im- 
portance of its service. (2) Quality of service and profes- 
sional status are interrelated and mutually interdependent. 
(3) Significantly higher professional status for teaching can 





be achieved only through the enlightened efforts of teachers, 


individually and through their corporate agencies. 





(4) Practitioners will support more vigorous, more ex- 
plicit efforts to the extent that they understand the signifi- 
cance and are assured of the desired outcomes. (5) Sig- 
nificantly higher professional status can be achieved by 
strengthening efforts to (a) develop consciousness as a 
profession, (b) define and protect professional autonomies 
and authorities, (c) develop and enforce minimum stand- 
ards for competent service, (d) observe and enforce 
ethical standards, (e) develop higher standards for se- 
lection, preparation, and admission to teaching, (f) secure 
procedures and perquisites more conducive to quality 
service, (g) expand and utilize the science of pedagogy, 
and (h) develop more effective corporate agencies for 

the profession. 

Recommendations. (1) Preservice and in-service edu- 
cation of teachers should stress the nature, processes, 
and responsibilities of professionalism. (2) A specific 
program of defining and protecting areas of professional 
autonomy should be undertaken. (3) A Quality of Service 
Commission should be created to develop and enforce 
standards of minimum competency. (4) A program of 
evaluating and accrediting public school systems should 
be undertaken. (5) A nonlegal national professional 
teaching certificate should be made available to qualified 
career teachers. (6) A single code of ethics for all 
practitioners should be developed and enforced. (7) A ped- 
agogical research service should be created to digest and 
disseminate important new research on the science of 
teaching. (8) Standards for organizational affiliation 
should be set and observed. 
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TEACHER NEEDS FOR THE ST. LOUIS 
PUBLIC SCHOOLS THROUGH 1963-1964 
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Leslie Joseph Chamberlin, Ed.D. 
University of Missouri, 1960 


Supervisor: John Rufi 


PURPOSE: To predict the future teacher needs of the 
St. Louis Public Schools through 1963-1964. 
Another important and concomitant purpose of this 
study was to develop a usable, practical procedure for 
estimating future teacher needs. 


METHOD OF RESEARCH: The descriptive method of 
research was used throughout this study. Data to com- 
plete this study were taken from the official records 
and reports of the Board of Education, Bureau of Vital 
Statistics, City Plan Commission, Governmental Re- 
search Bureau, Office of the Superintendent of Instruc- 
tion, St. Louis Public School System, Office of the 
Secretary and Treasurer, St. Louis Public School Sys- 
tem of the City of St. Louis, Missouri. 


SUMMARY AND CONCLUSIONS: 1. The total teaching 
staff of the St. Louis Public Schools was composed of 
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3168 teachers, 2355 elementary teachers and 813 sec- 
ondary teachers. 

2. Five hundred four elementary teachers and 317 
secondary teachers had thirty or more years of teach- 
ing experience. 

3. It was revealed that 1442 elementary teachers 
and 620 secondary teachers had permanent or Life 
teaching certificates. 

4. “Death” and “Not Re-employed” were negligible 
as reasons for the loss of teachers’ services. 

5. The percentage of teachers retiring on the sec- 
ondary level was, on the average, higher than on the 
elementary level. Retirements accounted for from 21 
per cent to 35 per cent of the total terminations per 
year and, if the data presented in this study are indica- 
tive of a trend, the St. Louis Public Schools will have 
to replace more teachers each year because of retire- 
ment. 

6. The major reason for termination of teachers’ 
services was teacher resignation. 

7. About 7.5 per cent of the total teaching staff, or 
212 teachers, had to be replaced each year due to 
terminations of services for all reasons. It would 
seem, if the data are indicative of a trend, that more 
teachers will have to be replaced each year because of 
terminations of teacher services. 

8. It would seem, according to data presented in 
this study regarding the age of the teaching staff, that 
the secondary division will be hardest hit by both death 
and retirement during the coming years. 

9. Information pertaining to teachers needed to re- 
place teachers who leave, for increased enrollments, 
for overcrowded classrooms, for instruction not now 
provided, to replace the least competent teachers as 
well as the total number of teachers needed to serve 
the St. Louis Public Schools for each of the school 
years 1959-1960 through 1963-1964 was presented. 


RECOMMENDATIONS: 1. That school legislation which 
would have as its purpose more adequate financing of 
the public schools of Missouri be sought. 

2. That a state-wide cooperative teacher recruit- 
ment program be established. 

3. That various teaching situations should be 
analyzed throughout the state, to determine the traits 
and the training that a teacher should have to succeed. 

4. That a course in sociology including aspects of 
large city life be included in the programs of the 
teacher-training institutions. 

5. That a continuous study of the future teacher 
needs of the St. Louis Public Schools be established. 

6. That a practical, usable personnel card suitable 


for use with electric accounting equipment be developed. 


7. That sole authority for the issuing of teaching 
certificates be centered in the State Department of Edu- 
cation and state teacher-training institutions. 

8. That all organizations and individuals concerned 
about public education take positive action for the im- 
provement of teacher working conditions. 
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INSURANCE PRACTICES AND COSTS CONCERNING 
CERTAIN BOARD OWNED PROPERTY 
IN OHIO SCHOOL DISTRICTS 


(L. C. Card No. Mic 60-2140) 


Kenneth Jacob Crim, Ph.D. 
The Ohio State University, 1959 


This study of school insurance in Ohio had the co- 
operative support of both the Ohio School Boards Associa- 
tion and The Bureau of Educational Research and Service 
of The Ohio State University. The purposes of the study 
were to report practices followed by Ohio boards of edu- 
cation concerning their insurance programs; to verify the 
costs of property insurance; and to discover, through the 
analysis of the practices and the costs, ways of improving 
the insurance programs and of reducing expenditures for 
insurance. 

Questionnaires were mailed to 854 Ohio school districts, 
and information from the 497 responding districts provided 
the major portion of the data for the 182 tables presented 
in the report. Other data were secured from the State De- 
partment of Education and from interviews. Data were 
analyzed according to type and size of the school districts. 

The major findings and conclusions of the study follow: 

1. Many factors influence the rates of school insur- 
ance. 

2. The 497 Ohio school districts included in the study 
had 75.5 per cent of the pupils in average daily member- 
ship in the public schools of Ohio for the school year 
1956-57. 

3. Present forms (Forms 25 and 26) of the State De- 
partment of Education used by Ohio school districts in 
making annual financial reports do not provide for a 
breakdown of the expenditures for insurance and of the 
receipts from insurance companies. 

4. Few definite patterns were found to exist when the 
practices were analyzed according to the size of the 
district. 

5. For each of the following items on the Insurance 
Questionnaire, more than 65 per cent of the 497 Ohio 
school districts indicated that (a) they purchased three- 
and/or five-year insurance policies; (b) they purchased 
extended coverage endorsements; (c) laws pertaining to 
hazardous conditions in school buildings should be more 
rigidly enforced; and (d) insurance rates for school 
properties should be reduced. 

6. About one-half of the 497 districts (45.0 per cent) 
had had their insurance rates checked by the Ohio Inspec- 
tion Bureau. About the same percentage (46.2 per cent) 
agreed that a state insurance agency should be established. 

7. Of the 497 districts, 23.1 per cent indicated that 
they used competitive bidding in purchasing their insur- 
ance; a lower percentage (10.1 per cent) indicated that 
they had written rules and regulations concerning insur- 
ance. 

8. The 497 districts accounted for 62.9 per cent of the 
reported amounts expended for insurance by all the school 
districts in Ohio for the five-year period from June 30, 
1952, through June 30, 1957. These same districts re- 
ceived 54.0 per cent of the reported amounts received by 
all districts from insurance companies for the same 
period. 

9. As the size (in ADM) of the districts increased, the 
expenditures for insurance increased also, but this was 
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not true when the receipts from insurance companies were 
treated in a similar fashion. 

10. The expenditure-receipt ratio for the five-year 
period calculated from all expenditures for all insurance 
and all receipts from insurance companies for all school 
districts in Ohio was .227 and for the 497 districts it was 
.198. The expenditure-receipt ratio for property insur- 
ance of the 175 districts (included in the 497) furnishing 
school property insurance data was .177. 

The major recommendations of the report are— 

1. That the annual financial report forms (Forms 25 
and 26) of the State Department of Education be revised. 

2. That a continuing study of school insurance costs 
be implemented in Ohio. 

3. That boards of education, seeking to reduce their 
expenditures for insurance, give consideration to (a) pur- 
chasing insurance through competitive bidding, (b) the use 
of mutual companies, (c) the use of a deductible plan in 
insurance, and (d) more extensive use of the services of 
the Ohio Inspection Bureau. 

4. That boards of education, school administrator 
groups, and others interested in this problem take positive 
action to place school properties in a district classifica- 
tion for rate-making purposes. 

5. That if the expenditure-receipt ratios do not become 
more favorable for Ohio boards of education, further con- 
sideration and study be given to the establishment of a 
state insurance fund. 
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ADMINISTRATIVE POLICIES AND PRACTICES 
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University of Southern California, 1960 


Chairman: Professor LaFranchi 


The purposes of this study were (1) to analyze and 
evaluate administrative policies and practices in the grant- 
ing of diplomas in the evening high schools in California 
and (2) to propose criteria that would specify sound edu- 
cational practices in this area of adult education. 

A questionnaire was circulated to each school district 
in California that maintained one or more of the 138 eve- 
ning high schools listed in the 1959 directory published by 
the State Bureau of Adult Education. All but three dis- 
tricts returned completed questionnaires. 

A check list of proposed criteria, compiled from a 
survey of the literature and analysis of the returned ques- 
tionnaires, was submitted to a jury of twelve specialists 
in adult education for validation. Current practices were 
evaluated in the light of these criteria. Both the State 
Bureau of Adult Education and the California Association 
of Adult Education Administrators approved and supported 
the study. 

Findings. Variations in practice in several aspects of 
the program were evident. (1) Although a large majority 
of the districts granted five semester periods of credit 
for a semester’s work, a few gave double this amount, or 





ten semester periods. (2) The numbers of hours of at- 
tendance required for ten semester periods of credit 
ranged from 40 to 150 hours. (3) At least one out of four 
of the districts was not complying with the state require- 
ment in first aid. (4) The districts were almost evenly 
divided in their practice of granting credit through the 
successful completion of standardized achievement tests. 
(5) The G.E.D. Tests (high school level) were reserved 
for the use of veterans in several of the districts. More 
than half of the districts administered these tests to any 
adult, and a few did not give them to anyone. (6) Nearly 
all of the districts granted credit for work achievement 
(work experience), but there were many variations in spe- 
cific practices relative to time spent on the job, amount of 
credit granted, and methods of evaluation. 

Conclusions. (1) The legal minimum requirements for 
graduation from the evening high schools in California 
permit the local school districts a considerable degree of 
latitude. (2) Although many current practices are similar 
in the evening high schools, there is a serious lack of uni- 
formity in several phases of the program. (3) There is a 
great deal of leniency in many of the districts relative to 
credit for work achievement, number of hours of attend- 
ance required, and the amount of credit granted for a 
semester’s work. (4) There is a wide variation in policies 
concerning credit through the testing program, particularly 
in the use of the G.E.D. Tests. (5) There is a need for 
greater communication and coordination among the evening 
high schools, in order to maintain high professional 
standards and sound educational practices. 

Recommendations. (1) A normal semester’s work in a 
given course, meeting three hours per week, should grant 
five semester periods of credit in the evening high school. 
(2) Credit in academic subjects should be granted to adults 
who attain an acceptable score in a standardized achieve- 
ment test. Districts should be encouraged to evaluate 
these tests in the light of national norms given in the test- 
ing manuals. (3) The G.E.D. Tests should be given to any 
adult. (4) Credit should be granted to adults for work 
achievement on the basis of required skills involved, 
amount of training necessary, and the number of months 
of experience in the particular job under consideration. 

(5) The California Association of Adult Education Admin- 
istrators should adopt a set of standards regarding gradu- 
ation requirements in the evening high schools. 
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NONWAGE BENEFITS FOR TEACHERS IN 
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University of Southern California, 1960 


Chairman: Professor Nelson 


The purpose of this study was to determine what non- 
wage benefits were being offered to teachers throughout 
the United States, what nonwage benefits were profes- 
sionally desirable, and when those nonwage benefits 
deemed professionally desirable should be sought. 

Findings. From the findings presented in the study, 
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the following were selected for presentation here: 

(1) Throughout the nation the granting of most nonwage 
benefits was permissive, the decision to grant the benefit, 
and the provisions thereof, resting with the local board of 
education. (2) Twenty-one benefits met the criteria of 
professional desirability. (3) The jury of professional 
educators indicated that nine of the professionally desira- 
ble benefits should be sought immediately and that twelve 
should be sought only after preparation had been made to 
make sure the public would accept the benefit as one 
which should be given teachers. (4) All of the benefits 
listed as professionally desirable by the professional edu- 
cators may be legally granted in California. 

Conclusions. (1) Nonwage benefits are an integral and 
accepted part of personnel management programs and 
should be actively sought by teachers. (2) Professional 
educators are conservative in their approach as to which 
nonwage benefits are professionally desirable and when 
those benefits should be sought. (3) Those dealing with 
theory are liberal in their approach to the granting of non- 
wage benefits. Those dealing with the implementation of 
theory recognize the problems in its application and are 
more conservative in their approach to the granting of 
nonwage benefits. (4) There is no clear trend among the 
states of the union as to the number and nature of non- 
wage benefits offered to teachers. (5) California makes 
use of a greater number of nonwage benefits than any 
other state. 

Recommendations. Of the eleven recommendations 
made, the following were selected for presentation here. 
(1) Nonwage benefits should always be in addition to, not 
in lieu of, adequate salaries. (2) Local teacher associa- 
tions should work cooperatively with local administrators 
and school boards in the establishment of basic goals to 
be achieved through the adoption of nonwage benefit plans. 
(3) Continual evaluation should be carried on by both the 
employees and the school district to make sure that the 
basic goals established in the granting of a nonwage benefit 
are still valid and whether the benefit should remain in 
effect, be modified, or be eliminated. (4) Similar nonwage 
benefit plans should be established for both certificated 
and classified personnel. (5) Nonwage benefits, and the 
provisions thereof, should be in accordance with the ac- 
cepted business and industrial practices in the community 
in which the school district is located. (6) Members of 
professional education organizations in California should 
lay plans to seek the following benefits as soon as is 
practical in accordance with the rules set forth above: 

(a) health and welfare type insurance plans for the em- 
ployee, which should include some combination of the fol- 
lowing insurance coverages: accident, health (medical), 
catastrophe (extended medical), physical examinations; 
(c) a complete physical examination at regular intervals 
during the period of employment; (d) time off without loss 
of pay while performing necessary duties as an officer or 
committee member of a local, state, or national profes- 
sional education association; (e) maternity leave without 
pay; (f) time off without loss of pay, with expenses, for 
attendance at professional meetings. (7) The professional 
education organizations in California should begin a sys- 
tematic program of preparing the public to accept the fol- 
lowing nonwage benefits as benefits which should be given 
to teachers: (a) sabbatical leave, (b) leave without loss 
in pay for call to serve as a juror in a civil or criminal 
trial, (c) leave without loss in pay for subpoena to appear 











in court as a witness at a civil or criminal trial in which 
the employee is not a litigant, (d) free parking on private 
or commercial lot while at work. 
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University of Southern California, 1960 


Chairman: Professor Nelson 


The purpose of this study was (1) to examine the 
strengths and weaknesses of employee suggestion plans 
and assess the adequacy of such plans as a personnel ad- 
ministration technique for use in the public schools, (2) to 
examine the costs of operation and savings, if any, result- 
ing from the operation of suggestion plans, (3) to formu- 
late recommended policies and procedures for the estab- 
lishment and operation of a suggestion system if suggestion 
systems were found acceptable for school use. 

Findings. (1) Modern usage of the suggestion system 
dates from 1880 in Scotland and from 1890 in the United 
States. (2) The first use of the suggestion plan by a 
federal agency was in 1912. There has been widespread 
usage of employee suggestion plans by federal, state, and 
local public agencies since 1946. (3) Only one school 
district was found to have an active suggestion plan; 
however, others were considering the installation of a 
plan. (4) Legal authority has been established for the 
operation of employee suggestion plans by public agencies 
and school districts in California. (5) An enabling act 
adopted by the governing body of a public agency is re- 
quired. (6) The two most frequently avowed objectives of 
employee suggestion systems are the improvement of 
employer-employee relations and improved quality and 
quantity of work and products. (7) Most investigators 
agree that the broad objectives are obtained, but few 
companies or agencies maintain sufficient cost-accounting 
records to prove actual cash savings over a long period 
of time. (8) The costs of operation, per employee, of a 
suggestion plan vary inversely with the number of eligible 
suggesters served by the plan. Plans serving fewer than 
3,000 suggesters averaged $8.74 compared with $1.53 for 
plans serving more than 30,000 suggesters. (9) The 
weighted average of net savings was $5.10 per eligible 
suggester. (10) Constant promotional activity is required 
to maintain the interest and participation of employees. 
(11) Employee opinions of the value of suggestion plans 
vary directly with the amount and quality of the adminis- 
trative and promotional activity expended on the plan. 

(12) More suggestion plans fail than succeed. Failures 
are due primarily to action preceding clear-cut policy 
determination, attempts to substitute a suggestion plan 
for a sound personnel program, failure of top management 
to give full support, and generally poor administration and 
promotion of the plan. (13) The major objection to sug- 
gestion plans is that they emphasize the individual ap- 
proach rather than the team approach to problem solving. 

Conclusions. (1) Informal suggestion plans are of 
questionable value. (2) Most cost accounting records are 
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not sufficiently accurate to determine, without question, 
the exact net savings resulting from the operation of a 
suggestion plan. (3) Close estimates of operating costs 
can be made for plans serving more than 3,000 suggesters 
on the basis of factors established by the study. (4) Oper- 
ating costs for smaller plans are more variable and de- 
pend more upon local conditions. Factors established by 
the study for smaller plans are questionable. (5) Evidence 
in favor of suggestion plans outweighs evidence against 
their use. (6) All plans must be tailored to fit local condi- 
tions. 

Recommendations. (1) It is recommended that further 
and more exhaustive study be made of smaller suggestion 
plans, especially plans serving 500 and fewer employees. 
(2) The professional staff of school districts should be 
eligible for participation, but suggestions in the areas of 
methods and techniques of instruction should not be eligible 
for awards. (3) Promotional means should be developed 
which would obtain greater participation by the professional 
staff of a school district. (4) No school district should 
consider the establishment of an employee suggestion plan 
until a sound personnel program is in operation and de- 
tailed policies and procedures are adopted for the opera- 
tion of the suggestion plan. (5) Administrators of school 
districts interested in the establishment of an employee 
suggestion plan should avail themselves of the services of 
the Suggestion Plans Association both before and after in- 
auguration of a plan. 

Microfilm $3.70; Xerox $12.85. 285 pages. 





JACOB GOULD SCHURMAN AND 
THE CORNELL TRADITION: 
A STUDY OF JACOB GOULD SCHURMAN, 
SCHOLAR AND EDUCATOR, AND 
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Eugene Hotchkiss, 3rd., Ph.D. 
Cornell University, 1960 


Jacob Gould Schurman served as Cornell University’s 
third president for twenty-eight critical years, critical 
because the University was still a young institution search- 
ing for the direction and the philosophy so often provided 
by tradition, in an era when all of American higher educa- 
tion was confronted by issues whose solutions would give 
direction to its further development. The uniqueness of 
Cornell, gained largely from the circumstances of its 
founding, combined with Schurman’s leadership, not only 
produced the transition from a small college to a large 
university and cemented the progress of earlier adminis- 
trations, but also provided Cornell with a philosophy based 
upon its own heritage and Schurman’s ideal. 

Cornell University was founded in 1864 through the 
joint effort of Andrew Dickson White and Ezra Cornell. 
The product both of its co-founders and of its age, it was 
sponsored by the Morrill Land Grant Act of 1862 which 
reflected society’s demands for educational opportunity. 
The administrations of Andrew D. White and Charles Ken- 
dall Adams were concerned primarily with fulfilling the 
initial obligations to its co-founders and meeting the de- 
mands of the age. 





When Jacob Gould Schurman became Cornell’s third 
president in 1892, he was but 38 years old. He had, how- 
ever, already gained a reputation as a student and scholar. 
Born on remote Prince Edward Island, he had gained his 
education by intellectual eminence rather than privilege, 
first in the Provinces and later in England and on the 
Continent. His was an education in the modern European 
tradition, inspired by the new scientific thought of the last 
half of the nineteenth century; however, his major interest, 
philosophy, opened the doors to the most ancient of all 
knowledge. His philosophy of education and his ideal for 
a university were based on his personal concept of re- 
ligion and the nature of man, derived from his broad ex- 
periences in the philosophical thought of all ages. 

At Cornell, Schurman faced the issues of state-support 
and state-control, the necessary balance between liberal 
and practical education, and the role of research in a uni- 
versity. His leadership in these matters of educational 
policy determined the direction the University would take 
for the next half century. He also defined the role of the 
faculty and placed the faculty in a pre-eminent position 
when he gained for it representation in the government of 
the University. The faculty role was defined as never 
before, not by legislation but rather by responsibility. 

The definition of the freedom and the responsibility of the 
Cornell faculty was to be Schurman’s primary contribution 
to Cornell and to become the University’s most important 
tradition. 

Schurman’s accomplishments were achieved because 
of the man he was, rather than by autocratic or dictatorial 
powers. He possessed an extreme optimism in man and 
man’s potential goodness, and he strove at all times to 
allow man to develop his goodness rather than be limited 
by any inherent evil. And as he respected his fellow men 
as individuals, so too was he almost unanimously re- 
spected as a student, scholar, and university president. 

Microfilm $4.80; Xerox $16.90. 374 pages. 
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ON THE CRITERIA OF 
EDUCATIONAL ADMINISTRATIVE SUCCESS 
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Wayne State University, 1960 


Adviser: Roland C. Faunce 


The Problem 

The investigation had four purposes: (1) To examine 
and present summaries and selected abstracts of available 
educational research studies which have contributed to the 
understanding of the criteria of educational administrative 
success, (2) To examine, record, and critically interpret 
instruments which have been used and/or suggested as 
means to measure or predict educational administrative 
success, (3) To provide conclusions and recommendations 
relative to the selection of educational administrators on 
the basis of what research now indicates to be the criteria 
of success and on the basis of the relative ability of instru- 
ments to measure or predict success, and (4) To provide 
suggestions for future research on the criteria of educa- 
tional administrative success based upon an analysis of 
present research. 
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Inquiry was limited to research reported since 1950 
which has employed the following methodologies: (1) “crit- 
ical incident technique,” (2) direct observation, (3) case 
study, and (4) descriptive survey of literature. It was 
assumed that since principals, assistant principals, super- 
intendents, and assistant superintendents have common 
administrative concerns, criteria of success for one posi- 
tion contribute to the denoting of success criteria for the 
other positions. 


Procedure 

The research method for this investigation was docu- 
mentary methodology. 

Collection of data--Data were collected exclusively 
from the available research and literary documents. 
Doctoral dissertations secured by inter-library loan and 
microfilm were a primary source of data. 

Treatment of data--Data on the four methodological 
inquiries into the criteria of educational administrative 
success were ordered in the following manner: (1) Ex- 
planation of the methodology, (2) Example of research 
study, (3) Examples of other research studies, and 
(4) Critique of the methodology. A composite list of suc- 
cess criteria was derived by an inspection of all available 
lists, and a summary critique of the list and the four 
methodologies was provided. 

The relative adequacy of the instruments designed to 
measure or predict educational administrative success 
was determined by collecting authoritative statements 
based upon experimental studies and observations of vari- 
ous researchers. 

Suggestions for evaluating and selecting educational 
administrators and for conducting needed research were 
based upon the findings of the investigation and related 
authoritative opinion. 


Findings 
1. All four methodologies investigated yield consider- 


able descriptive data on the job of the educational 
administrator. 


. Success criteria developed from a study of a par- 
ticular setting is of some use for evaluation and 
selection purposes in that setting. 


Success criteria developed from the “critical inci- 
dent technique,” direct observation, or case study 
are not necessarily valid for the setting in which 
they were derived nor necessarily reliable when 
applied in other settings. 


. As a methodology, descriptive survey of literature 
does not provide for validity or reliability. 


A composite list of success criteria developed by 
inspection of available lists provided by the four 
methodological inquiries is more inclusive than 
single lists, but its validity and reliability cannot 
be assumed for any particular setting. 


Continued use of the four methodologies as em- 
ployed in studies included in this investigation will 
not be likely to contribute additional data beyond 
that already established. 


Direct observation and case study methodologies 
may yield additional empirical data if studies are 


designed to gather data in more depth and to pro- 
vide for more penetrating analysis. 


. Available instruments have not been demonstrated 
to be generally adequate for use in evaluation and 
selection of educational administrators. 


Recommendations 

The need for theory in educational administration is 
of paramount importance in the search for criteria of 
success. Four clues for research evolved from the in- 
vestigation: (1) Research should be theory-oriented, 
(2) Research should be directed toward cause and effective 
relationships in the administrative process, (3) Variables 
of the administrative process under study should be char- 
acteristically genotype rather than phenotype, and 
(4) Success criteria for educational administration should 
be delineated only after there is reasonable assurance as 
to what will happen when a particular person interacts in 
a particular operational setting. 
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SELECTION OF POLICIES FOR THE LOCAL 
LUNCH PROGRAM IN THE PUBLIC SCHOOLS 
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The University of Nebraska, 1960 


Adviser: Merle Arden Stoneman 


Purpose: The purpose of this study has been to identify 


policies for the operation of the local school lunch pro- 
gram operating under the National School Lunch Act 
(Public Law 396) which are in harmony with sound educa- 
tional objectives. 


Procedure: Information for the study was gathered 
through a review of the literature, laws, and by personal 
interviews with ten State School Lunch Directors, admin- 
istrators and staff members of ten selected public schools 
currently operating successful school lunch programs. 


Summary and Conclusion: The visitations to the schools 








revealed that their developments were promising but by 

no means conclusive. In most schools there was (1) a lack 
of specific objectives; (2) an inadequacy of budgetary pro- 
cedures; and (3) the pre-service and in-service training 
of school lunch personnel was limited. 

As a result of a thorough review of the literature, laws 
and regulations, and the visitations, the following policies 
were approved by an overshelming majority of those con- 
cerned: 1. The school lunch program was considered to 
be an integral part of the total educational program. The 
educational objectives of the program accepted, provided 
for the establishment of (a) desirable food habits (b) a 
functional knowledge of nutrition (c) acceptable social 
graces (d) an appreciation of aesthetic surroundings 
(e) good citizenship practices and democratic procedures 
(f) an understanding and practicing of proper sanitation 
habits and (g) desirable educational work experiences. 

2. The board of education should therefore (a) provide 
adequate space and equipment which meets all sanitation 
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laws and regulations (b) set the price of the meal (c) pro- 
vide support for the program from local tax funds to keep 
the price per meal low (d) provide an annual audit of ac- 
counts (e) set the qualifications of the director and other 
school lunch personnel. 

3. The board of education should make the superin- 
tendent responsible for (a) administering and operating 
the program in accordance with the written agreement 
with the state agency and other requirements set at the 
state and Federal level (b) providing adequate financial 
accounting (c) preparing an annual budget (d) directing 
the preparation of reports and records required by law 
(e) keeping the board informed of the financial status of 
the program through a monthly written report (f) providing 
a schedule that allows time for children to eat meals un- 
hurried (g) determining what children are in need of free 
meals or meals at reduced cost. 

4. The board of education should make the school 
lunch director responsible to the superintendent. The 
director should be responsible for (a) the supervision of 
all lunchrooms in the school (b) carrying out all other 
duties assigned by the superintendent (c) recommending 
for employment other school lunch personnel (d) planning 
menus that meet Federal requirements (e) purchasing 
food and supplies at wholesale prices (f) helping plan new 
facilities (g) keeping records required by the state agency 
and local administration (h) collecting and accounting for 
all payments made by students (i) cooperating with build- 
ing principals and (j) assisting teachers requesting help 
in correlating the lunch program in the educational pro- 
gram. 

5. The board of education should require other school 
lunch personnel (a) to be responsible to the director and 
building principal (b) to carry out sanitary work habits 
(c) pass a yearly physical examination and (d) participate 
in pre-service and in-service training. 

Microfilm $3.70; Xerox $12.85. 285 pages. 


A STUDY OF CHRISTIAN SERVICE TRAINING 
FOR MINISTERIAL STUDENTS IN 
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Michigan State University, 1960 
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The purposes of this study were to determine the status 
of the direct experience training programs for ministerial 
students in accredited Bible colleges and to indicate the 
relationship of such training to the task of the minister. 

A secondary purpose was to develop specific implications 
for future plans and improvement of these programs. 

Printed inquiries were circulated among the deans of 
the thirty-one member schools of the Accrediting Associa- 
tion of Bible Colleges and among 532 selected graduates. 
The data received were analyzed and the cumulative re- 
sults designed to show the training programs as seen by 
the deans and by the graduates. 

It was hypothesized in the study that among the schools 
concerned no consistent pattern of organization and pro- 





cedure of direct experience training existed, that the deans 
and graduates maintained no significant difference of 
opinion regarding the value of such training and its rela- 
tion to problems of the ministry, and that the training it- 
self was not significantly different from the direct ex- 
perience training in the educational preparation of medical 
doctors, lawyers, teachers and theological seminary 
graduates. 

Analysis of the returns indicated two general organiza- 
tional types of training programs, one a faculty operated 
department or office which accounted for 71.9 per cent of 
the programs, and the other a student organization. Be- 
yond this vague generalization little consistency in organi- 
zation and procedure was observed. Sixty-four different 
experience activities were reported with participation 
limited largely to eighteen. Integration of these experi- 
ences with the ministerial curriculum was limited or 
weak. The deans and graduates concurred largely in 
their evaluative opinion of the programs. The opinion for 
the most part was one of approval. 

It was observed that direct experience played little or 
no part in the law schools. In their attitudes toward the 
value of direct experience training the Bible colleges were 
similar to the medical and teachers colleges and the theo- 
logical seminaries. In matters of organization of the 
direct experience training programs the Bible colleges 
were somewhat inferior to the seminaries, more so to 
the teachers colleges, and most largely inferior to the 
medical schools. The most marked inferiority of the 
Bible colleges was in the areas of faculty supervision and 
control and in curricular integration of direct experience 
training. 

The types of problems confronted in the ministry were 
compared with the types of training offered in the service 
training programs. Six area types were determined. Of 
these, the training programs were strongest in the area 
of group cooperation and participation. The weakest area 
was pastoral counseling. Four other areas were con- 
sidered weak and in need of strengthening, namely: moral 
and spiritual values, organization and administration, 
public worship, and problems of health, welfare and social 
services. 

The major conclusions drawn from the study included 
the need for a clear definition of the goals of direct ex- 
perience training in relation to ministerial education; the 
identification of the three most crucial problems in the 
training programs, namely, the selection of desirable ex- 
periences, organizing and administering the programs, 
and providing adequate supervision; the need for curricu- 
lar integration of these experiences; the urgent need for 
improvement in training in pastoral counseling; and the 
need for some basic uniformity among the Bible colleges 
regarding the criteria for direct experience training. 

Major implications for future plans and improve- 
ment of the direct experience training programs were 
concerned with the joint responsibility of the Accredit- 
ing Association and its member schools in the defini- 
tion of desirable goals and objectives; improvement in 
the three most crucial problem areas; principles and 
procedures in curricular integration of direct experi- 
ences; suggestions for training in pastoral counseling; 
the potential value of direct experiences in other pro- 
fessional education; the characteristics of a good direct 
experience training program; and the basic procedures 
and principles relevant to implementing an adequate 
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criteria of Christian service training among the ac- 
credited Bible colleges. 
Finally, several implications for future study and re- 
search were suggested. 
Microfilm $2.50; Xerox $7.80. 167 pages. 


COMMUNITY PRESSURES ON 
SCHOOL BOARD MEMBERS IN 
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New York University, 1960 


Chairman: Professor Milton A. Gabrielsen 


The purpose of this investigation was to reveal the 
existence of community pressure groups in school dis- 
tricts and to analyze the effect of their activities on the 
educational policy decisions of school board members. 
The investigator wished to discover how community groups 
influenced school board members. Twelve key issues that 
are frequently considered by school boards were selected 
for analysis. 

An instrument was designed and sent to all school 
board members in Nassau and Suffolk Counties. The in- 
strument recorded school board member responses about 
the existence and effect of community group pressures in 
relation to educational issues. The investigator also 
studied press reports of community pressures in the two 
county-wide newspapers for the period of January, 1956 - 
May, 1959. 

The final returns demonstrated that 232 school board 


members had participated in the survey. The data were 
treated statistically and certain significant relationships 
were discovered and presented. The findings revealed 
that: 


1. Rapid growth school district respondents considered 
seven educational issues significantly more often 
than non-rapid growth district respondents. 


Pressure was exerted by community groups for all 
twelve issues and ten issues were chronic causes 
of pressure for Long Island school districts. 


The issues of use of school facilities and annual 

school budgets caused significantly greater pres- 
sure in rapid growth districts. No issues caused 
significantly more pressure in non-rapid growth 

areas. 


School board members and their school boards were 
responsive to community pressures for all issues 
to the same degree. The responsiveness was 
greater for issues that were chronic causes of 
pressure, and rapid growth district respondents 
were significantly more responsive to pressures 
for the issues of budgets and use of facilities. 


There was a significant relationship between or- 
ganized group opposition to a school board’s final 
decision and the occurrence of more negative out- 
comes and fewer neutral outcomes for all twelve 





educational issues. This significant relationship 
occurred more frequently and was more pronounced 
for all issues in rapid growth districts. 


There was no significant difference between rapid 
and non-rapid growth district respondents in terms 
of the occurrence of outcomes for the twelve issues 
when the factor of group opposition was not involved. 


The documentary study of press items tended to cor- 
roborate the survey findings and presented a picture of 
widespread and unremitting pressure by many different 
community groups for all issues in the study. The news 
reports confirmed the findings of the school board survey 
which disclosed that group opposition to a school board 
decision tends to cause more negative and fewer neutral 
outcomes in the community. 

The implications of the study suggest that school 
boards cannot really reflect the thinking of the majority 
of the citizens of a school district because their policy 
decisions are frequently determined by the political neces- 
sity of appeasing articulate minority groups. The investi- 
gator believes that local control and majority rule would 
be more effectively served by allowing school boards to 
function in the same manner as other elected representa- 
tive units. The investigator recommends that the State 
Education Department consider eliminating a public vote 
on budgets and bond issues for schools and sites. These 
decisions should be made by elected school board mem- 
bers with the advice and approval of the State Education 
Department. In this manner, board members would still 
be responsive to community opinions but would be freer 
to establish high quality education in their districts with- 
out the constant threat of destructive minority group 
opposition. 
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THE DEVELOPMENT OF SCHOOL PLANTS AND 
BUILDING PROCEDURES IN PENNSYLVANIA 


(L. C. Card No. Mic 60-2165) 


William Mowry, Ed.D. 
The Pennsylvania State University, 1960 


This study traces the development of public school 
plants and the procedures for their erection in Pennsyl- 
vania from the early years of the Commonwealth (1790- 
1855) to the present era. Many early “schools” met in 
structures abandoned as unfit for their original purpose 
but not until 1854 did the General Assembly take positive 
action to influence special school building construction. 
As the population shifted toward urban concentration, the 
central government began to recall the control of school 
building from local hands in an effort to provide uniform 
health and safety protection for the children in all com- 
munities of the Commonwealth. 

Histories of Pennsylvania, bulletins and pamphlets 
dealing with school house construction, rules and regula- 
tions covering the development of the school plant issued 
by the Department of Public Instruction, acts passed by 
the General Assembly, decisions rendered by the Pennsyl- 
vania courts as well as documents, magazine articles and 
theses provided the background used to show the growth 
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of the school house into the school plant after education 
became a public function. 

The Act of 1834 made provision for the establishment 
of public schools throughout the Commonwealth. This 
legislation delegated the responsibility of public education 
to the local school districts. As life became more com- 
plicated and the population increased this authority was 
gradually recalled, guided and directed. The first effort 
toward uniform principles in dealing with the problems of 
school house construction was the handbook edited by 
Thomas H. Burrowes. This manual, distributed in 1855, 
served as a guide accepted voluntarily by school officials 
prior to the creation of the State Board of Education by 
the General Assembly when it provided for an organized 
set of rules to regulate and govern the public school 
system known as the School Code of 1911. 

“Bulletin, Number 101,” issued by the State Board of 
Education in 1917 set forth scientific principles governing 
plans for construction of school buildings. The 1911 
School Code, the first reguiatory measure affecting school 
building construction, made the State Board of education 
responsible for the administration of the provisions 
covering the School Plant. The power vested in the State 
Art Commission, the departments of Health, Labor and 
Industry and Public Instruction provided the authority for 
rules and regulations set forth in bulletins known as 
“Bulletin 57” and “Bulletin 86.” These rules and regula- 
tions coordinated the safeguards provided to protect 
humans from hazards of fire, the use of water and other 
factors contributing to their physical well being when in 
public buildings. 

The era of surveys (1920-1930) laid the foundation for 
the facility summaries required in applications for new 
plant construction. The organization of criteria by the 
Department of Public Instruction and their use in making 
inventories of school facilities helped members of the 
local community to understand the meaning of a desirable 
school program operating in a functionally designed school 
plant with adequate equipment. The application of these 
principles culminated in the School Facilities Survey of 
1952. This state wide inventory of school facilities and 
appraisal of school needs concentrated the public opinion 
necessary to arouse interest among members of the 
General Assembly and cause them to pass legislation 
creating the machinery for the present school plant con- 
struction program. 

The Department of Public Instruction reviewed the 
arrangement of school districts prepared by the county 
board of school directors under direction from the 1947 
session of the General Assembly and upon recommenda- 
tion of the Department, the State Council of Education 
approved them. To qualify for building subsidy, local 
school districts accepted the grouping set forth in the 
County Plan. Thus, the representatives of the people 
modified the responsibility delegated by the state govern- 
ment to the local districts at the inception of public educa- 
tion and provided for the application of uniform principles 
covering the development of school plants throughout the 
Commonwealth. 
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A STUDY OF PERSONNEL FACTORS AFFECTING 
THE MORALE STATUS OF TEACHERS OF 
TWO RURAL SCHOOL SYSTEMS IN 
NEW YORK STATE AND INCLUDING COMPARISONS 
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STUDY COMPLETED FOR A NEW JERSEY 
SUBURBAN SCHOOL SYSTEM 
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Walter Eugene Ross, Ed.D. 
New York University, 1960 


Chairman: Professor Frederick L. Redefer 


This study addressed itself to the problem of investi- 
gating personnel factors indigenous to two rural public 
school systems in New York State, in an effort to ascer- 
tain the factors affecting the morale status of teachers, 
and to analyze their implications for the improvement of 
personnel administration in the two systems. 

The investigator approached the central problem in 
three ways. First, via the basic research instrument, 
the morale status of teachers, for individual and groups, 
was determined for the rural school systems. Then, to 
afford greater validation and interpretative scope, the 
findings as to the morale status of rural teachers were 
compared to the findings of a similar study concerned 
with the morale status of teachers in a suburban school 
system. The third approach involved an analysis of the 
influence of certain selected factors upon teachers of high 
morale, and upon teachers of low morale, in the two rural 
systems. 

The personnel factors under investigation were classi- 
fied in nine broad areas: Teacher-Board of Education 
relationships; administration and administrative policies; 
professional attitudes; personnel policies and practices; 
teacher-pupil relationships; curriculum and curricular 
practices; teacher-supervisor relationships; school plant, 
services and equipment; and teacher-parents -community 
relationships. The same nine areas were involved in the 
comparative analysis of the suburban study. The selected 
factors of the third approach included: The social origin 
of the teacher, in terms of paternal occupation; the atti- 
tude of the teacher toward his community status; the 
attitude of the teacher toward the desirability of com- 
munity residence; the sex classification of the teacher; 
and the feelings of the teacher toward the cultural level 
of the community. 

A battery of seven measuring instruments was used to 
secure data from approximately one hundred teachers. 
The basic instrument, consisting of 108 statements, was 
designed primarily to ascertain the morale status of 
teachers, through indications of high or low morale ten- 
dencies. The three consecutive instruments were devised 
to provide information which would afford insights into 
the interpretation of the findings of the basic instrument. 
The last three instruments of the complete battery were 
developed for the purpose of validating the basic research 
instrument. 

General conclusions evolving from this investigation 
included: 


1. Comparatively, rural and suburban teachers tend to 
react similarly, with but minor variations, to personnel 
factors affecting their morale status. 
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2. In general, the social origin of the teacher is not a 
determinant, per se, of the morale status of that teacher. 


3. Rural teachers of low morale tend to view their social 
status as being lower than that of non-teachers. 


4. The factor of desirability of community residence is 
not related significantly to the morale status of rural 
teachers. 


5. Rural teachers of low morale tend to consider the 
community cultural level to be inferior to their own. 


6. Among rural teachers, married females tend to have 
higher morale than married males. 


7. Personnel factors vary in morale status because of the 
uniqueness of each faculty unit of teachers. 


8. Staff morale is a function of the personnel policies 
and practices which are characteristic innately of each 
staff group. 


9. System-wide personnel policies, per se, do not deter- 
mine necessarily the morale status of the staff; the 
leadership, as well as the procedures underlying the 
implementation of policies, are among the fundamental 
determinants of the morale status of the staff. 


10. Administrative and supervisory personnel occupy key 
roles in affecting the morale status of teachers. 
Microfilm $3.75; Xerox $13.05. 289 pages. 


RECENCY OF TRAINING OF 
CALIFORNIA SCHOOL TEACHERS 
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Paul Marston Smith, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Stoops 


The purpose of this study was, first, to determine 
whether or not there were a great number of teachers in 
California who had let a long period of time elapse since 
their last training and, second, to ascertain reasons 
teachers gave for attending or not attending college and 
university courses for credit. 

The search of the literature related to this subject 
revealed almost a complete void of material with any 
factual basis. 

Information for the first phase was obtained from data 
supplied from district personnel files and teacher ques- 
tionnaires. For the second phase, a random sample of 
teachers were asked to complete a check-list type of 
questionnaire which was built upon tape-recorded inter- 
views. Cross-validation and internal reliability checks 
indicated a high degree of internal consistency and that the 
results would not be altered if those who did not return 
the questionnaire had done so. 

Findings. Of the 1,819 teachers reported who had been 
teaching five or more years on a regular credential, 1,516, 
or 83.3 per cent, had returned to earn college or univer- 
sity credit within a four-year period; 239, or 13.1 per 
cent, had let five to nine years elapse; and only 64, or 
3.6 per cent, had let ten years or over elapse. 





When a random sample of teachers was considered, 
451 of the 490 teachers, or 92 per cent, had returned 
within the four-year period; an additional 27, or 5.5 per 
cent, had returned within a five-to-nine-year period; and 
only 12, or 2.5 per cent, had let ten or more years elapse. 

Conclusions. Nonattendance at college or university 
courses was not a general problem in California. How- 
ever, a concentration of teachers not returning might pose 
a problem to an individual district. 

The reasons given by teachers for returning to college 
and university courses were primarily financial and 
secondarily professional. Personal reasons were held 
to be of lesser importance. The four reasons checked 
most frequently were (1) favorable incentive in the salary 
schedule, (2) salary increase, (3) improve quality of 
teaching, and (4) desire to keep up to date. 

Reasons given by teachers for not attending college 
and university courses were primarily other duties 
(home, professional, etc.) and secondarily the costs and 
distances involved. Many also felt they received no 
stimulation from education courses. The seven reasons 
checked most frequently were (1) heavy teaching load, 

(2) cost of college, (3) home duties, (4) no stimulation 
from education courses, (5) must work during the sum- 
mer, (6) distance from a university campus or extension 
course center, and (7) other professional duties. 

Professional reasons for attending college and uni- 
versity courses were checked most often by (1) elemen- 
tary teachers, (2) teachers living a relatively greater 
distance from a university campus or extension center, 
and (3) teachers in the northern, Northern Coast, and 
Bay Area sections of the state. 

Financial reasons for attending were checked most 
often by (1) high school teachers, (2) teachers living rela- 
tively close to a university campus or extension center, 
and (3) teachers in the southern section of the state. 

There was no pronounced trend regarding reasons 
discouraging attendance. 

High school teachers were most interested in subject- 
matter courses, while elementary teachers were most 
interested in professional courses. 

Recommendations. (1) No action should be taken on 
the state level, but local districts should be aware of the 
problem. (2) When teachers in a district do not return to 
take further training, compulsory requirements should be 
adopted. (3) Colleges and universities should appraise 
their programs with an eye toward better filling the needs 
of teachers. (4) Further investigation of this and related 
problems needs to be undertaken on a factual basis. 

Microfilm $3.10; Xerox $10.80. 237 pages. 
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A STUDY OF THE EDUCATIONAL PROGRAMS 
OF THAI STUDENTS IN THE UNITED STATES 
UNDER THE SPONSORSHIP OF THE 
INTERNATIONAL COOPERATION ADMINISTRATION 
DURING THE 1958-59 ACADEMIC YEAR 


(L. C. Card No. Mic 60-2333) 


Thanoo Swaengsugdi, Ed.D. 
Wayne State University, 1960 


Adviser: G. Harold Silvius 


The purpose of this study was to provide needed data 
for the projection of an improved educational program for 
Thai students in the United States under the sponsorship 
of the International Cooperation Administration. 

The specific objectives of the research were: (1) to 
investigate certain social and cultural experiences of 
participants while in the United States, (2) to ascertain 
attitudes of students toward their educational programs, 
(3) to evaluate values of selected phases of the educational 
programs that were provided in the United States, (4) to 
identify the opinions of participants regarding potential 
applications of educational experiences in the United States 
to situations in Thailand, and (5) to study specific prob- 
lems encountered by these students. 

Data were obtained from 190 completed survey instru- 
ments that were originally sent to 204 persons under the 
direct sponsorship of the International Cooperation 
Administration or with one of five university contracts: 
two of which were at Indiana University and one each at 
Oregon State College, the University of Texas, and Wayne 
State University. 

The major findings of this research were: 

1. The 190 participants had been in the United States 
for an average of 1.3 years. They averaged 32 years of 
age and 60 per cent males. Fifty per cent were married. 
For the most part, they were graduate students in agri- 
culture, education, engineering, medical sciences, social 
sciences, humanities, and physical and natural sciences. 
These Thai nationals will return to their previous govern- 
ment positions, located mainly in Bangkok. 

2. Students reported that they were satisfied with their 
educational programs in the United States. They pre- 
ferred studying in the United States to other countries and 
valued highly college degrees earned in the United States. 

3. Participants have been, at least once, guests in an 
American home, visitors in churches, and speakers that 
explained Thailand and its culture to American groups. 
They have visited an average of ten states, located most 
frequently in the eastern part of the country. 

4. Toa considerable degree, participants felt that 
their educational experiences in the United States could be 
applied to situations in Thailand. With a weight of “3,” 
allocated for “a great degree of application,” and “1” for 
“a little degree,” the mean for the degree of application, 
for each of the following factors for all participants was: 
2.3 for improving work situations, 1.8 for teaching at the 
college level, 1.7 for projecting long-range plans, 1.4 for 
improving administrative or supervisory methods, and 
1.4 for doing research. 

5. The participants anticipated that their application 
of educational experiences or technical “know-how” to 
situations in Thailand would be with some difficulty. Using 
a scale where “3” was allocated for “a problem of great 








degree” and “1” for “a minor problem,” the mean for 
issues rated were: lack of budget, 2.2; lack of tools, 
equipment, and materials, 2.1; lack of qualified staff, 1.3; 
and resistance of traditional system or culture, 1.0. 

6. The major problems for participants studying in 
the United States stemmed from their inadequate compe- 
tency with English. This was especially true during the 
early phases of their experiences in the United States. 
Participants had most difficulty as they first attempted to 
participate in classroom discussions. A few respondents 
had difficulty clearing their admissions to colleges and 
universities because of misunderstanding of the grading 
systems used by Thai institutions to evaluate academic 
work. 

7. There was a minor problem in adjustment to food 
and climate, but participants did not regard this as seri- 
ous. Eventually, most participants became well adjusted 
to living conditions. 

Microfilm $3.55; Xerox $12.40. 274 pages. 


A PROPOSED JOINT JUNIOR COLLEGE 
DISTRICT FOR BRAZORIA COUNTY AND 
GALVESTON COUNTY MAINLAND 


(L. C. Card No. Mic 60-2490) 


Arleigh Brantley Templeton, Ed.D. 
University of Houston, 1960 


Purpose of this study. The purpose of this study was: 
(1) to reveal the probable enrollment and type of curricu- 
lum to meet the needs of a junior college district in the 
area composed of Brazoria County and Galveston County 
Mainland; (2) to report the ability of the area to support 
a junior college; and (3) to recommend the procedure to 
be followed in establishing the district. 

Procedure and sources of data. Data revealing the 
need for a junior college in the area came from personnel 
directors of industries, United States Department of 
Agriculture reports, high school principals and super- 
intendents of schools. Professional books, the Junior 
College Journal, and doctoral dissertations were studied 
to secure criteria for the junior college curriculum. 

Data concerning the ability to support a junior college 
were obtained from records in the offices of the county 
auditors of Brazoria and Galveston counties, bulletins 
issued by the Texas Educational Agency, the public school 
laws of Texas, information obtained from superintendents 
of independent school districts in the area, from records 
on file in the offices of the county superintendents, and 
from school business managers’ reports. 

Data relative to the procedure to be followed in estab- 
lishing a junior college district were secured from a 
study of the school laws of Texas and the regulations of 
the State Board of Education. 








Findings and Conclusions 





Enrollment. The Brazoria Galveston County Mainland 
area had a total population of 163,114 and a scholastic 
population of 35,867 in 1958. The growth in the area from 
1950 to 1958 was 87.20 per cent. The criteria used re- 
vealed that a junior college for the area would support a 
minimum enrollment of 1400 students. 
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Financial Ability to Support a Junior College District. 
The total educational expenditures for the opening year 
were found to be $840,000.00. Building requirements were 
found to be 210,000 square feet. At sixteen dollars per 
square foot a bond issue of $3,360,000.00 was recom- 
mended. At present independent school district valuations 
of $700,469,640.00, with 96 per cent collections, a mini- 
mum tax rate of 12.3¢ on the one hundred dollars of tax- 
able property was recommended. The tax rate required 
here was found to be far under the $1.00 rate permitted 
by law. The area under this study, therefore, was found 
to have financial ability far in excess of the legal require- 
ments. 

Curriculum. A curriculum composed of liberal arts 
for transfer students was recommended. Heavy emphasis 
was placed on various phases of agriculture and industrial 
arts programs for both terminal and non-terminal students, 
because it was found the area afforded great opportunity 
for both types of students. 

Procedure for Establishing the District. The legal 
procedures for establishing a junior college district in 
the Brazoria Galveston County Mainland area were found 
to be as follows: 











1. A petition of five per cent (5%) of property tax paying 
voters of district or districts seeking annexation is 
presented to County Board of Education or County 
Commissioners Court, together with a certified copy 
of an approval order by the Junior College board to 
which the district is seeking annexation. 


. Board or Court issues order for an election within not 
less than twenty days and not more than thirty days 
from date of order and posts notices. 


. Legally qualified voters residing in district vote on 
annexation. 


. Board or Court canvasses returns within not less than 
five days after election, and, if carried by a majority, 
shall declare district annexed to the Junior College 
district. 


. Certified copy of returns of election forwarded to 
Junior College board for their record and concurrence 
and redefining of the new boundary lines of district. 


. Without petition, the Junior College board shall, within 
thirty days after annexation, order an election for 
levying a maintenance tax and the assumption of bonds 
by the enlarged Junior College district under the pro- 
visions of Chapter 70, Acts of 50th Legislature, 1947. 


. Trustees for the new district shall be elected as pro- 
vided by the Legislative formula of 1958. Table XXIV 
reveals that a total of twenty-four trustees are re- 
quired. 
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A STUDY OF THE USE OF THE MERIT RATING 
TECHNIQUE FOR SALARY PURPOSES FOR 
TEACHERS IN PUBLIC SCHOOLS IN THE 

UNITED STATES, 1958-1959. 


(L. C. Card No. Mic 60-2337) 


Fred Andrew Tuthill, Jr., Ed.D. 
Cornell University, 1960 


Statement of the Problem 


There is a resurgence of interest in the use of merit 
rating for the purpose of determining salary increments 
for teachers. Wide variance of opinion as to the advisa- 
bility of the use of merit rating techniques has made this 
issue one of the most controversial in public education 
today. 


Purposes of the Study 


The purposes of this study are to determine the extent 
and nature of the present use of the merit rating tech- 
nique for salary purposes in public schools of the United 
States as a basis for formulating wise and practical 
suggestions for the future. 


Delimitations of the Study 








This study was limited to public school systems in the 
United States where merit rating plans were used during 
1958-1959. It does not include incentive plans for in- 
creasing teachers’ salaries based on extra services; 
research, writing, or travel; “fringe” benefits; experi- 
ence; and education; or penalties for unsatisfactory 
service. 


Collection of the Data 


A total of 325 districts supposedly operating under a 
merit rating plan were located. Replies to the initial 
correspondence were received from 272 districts. Plans 
submitted by 81 districts were adjudged to be merit plans 
as defined in this study. They were sent a questionnaire 
requesting more specific information; sixty-one were 
returned. An analysis was made of the data supplied by 
the questionnaires and the plans accepted. 


Summary of the Findings 


The use of merit rating in public schools of the United 
States has increased during the period 1953-1959. 

In the districts using merit: 

1. The board of education was responsible either solely 
or jointly for the initiation of 74 per cent of the plans; 
their development was the result of cooperative effort of 
various combinations of the following groups: board of 
education, administration, faculty, and community. 

2. Fifty-eight per cent devoted one to three years to the 
development of the plan. 3. Sixty-four per cent stated the 
teacher was eligible for consideration for a merit incre- 
ment before reaching the maximum on an automatic-type 
salary schedule. 4. There is no consistent pattern in the 
selection of candidates for merit increments. In 38 per 
cent candidates were selected by the administration, in 
25 per cent candidates request the rating, in 18 per cent 
all were rated after reaching the maximum. 5. The ad- 
ministration, in nearly every case, was either solely or 
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jointly responsible for the evaluation. 6. Seventy-nine per 
cent rated the teacher annually after the first merit in- 
crement. 7. Eighty-four per cent provided the right of 
appeal to the teacher receiving an unfavorable rating. 

8. Eighty-seven per cent did not publicly acknowledge 
merit increments. 9. Seventy per cent had a population 

of 15,000 or less. Sixty-five per cent had a pupil enroll- 
ment of 2,500 or less. 10. Sixty-nine per cent had budgets 
of $1,500,000 or less. 11. Seventy-eight per cent used 
descriptive terms to designate the ratings. 12. Eighty- 
five per cent used a documentary form of rating scale. 

13. Fifty-two per cent used a point system for the differ- 
ent areas of evaluation. 14. Seventy per cent used five or 
fewer areas of evaluation. Ninety-seven per cent used 
Teaching Ability or Effectiveness and Professional Quali- 
fications and Growth, 82 per cent used Personal Qualities 
of the Teacher, 60 per cent used Teacher-Staff Relation- 
ships, and 51 per cent used Teacher-Pupil Relationships. 
15. Sixty-four per cent used the accelerated-type merit 
plan; 35 per cent used the super-maximum type. 


Recommendations for Further Research 








There are many questions concerning merit rating that 
remain unanswered. The writer recommends further 
research be carried out in relation to many of these ques- 
tions. Microfilm $2.50; Xerox $6.60. 138 pages. 


THE LEGAL ASPECTS OF SUPERVISING 
STUDENT PERSONNEL IN 
SELECTED SECONDARY SCHOOLS 


(L. C. Card No. Mic 60-2077) 


Robert Edwin Walker, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Nelson 


The purpose of this study was to analyze the legal 
requirements, locate fundamental principles, determine 
current practices, and establish adequate standards for 
the supervision of secondary student personnel from the 
standpoint of safety only. 

Findings. From approximately fifty-five findings pre- 
sented in the study, the following were selected for pre- 
sentation here: (1) Extracurricular assignments should 
fall within the area of the teacher’s certification. (2) Cali- 
fornia, Washington, New York, and North Carolina hold 
that school districts are liable in tort under statute. 

(3) School districts and school boards generally enjoy 
sovereign immunity from suits for legal action unless 
liability is imposed by statute. (4) Generally in states 
which permit purchase of insurance, the courts have ruled 
that procurement of insurance does not waive the common- 
law rule of governmental immunity. (5) Failure to provide 
sufficient or proper supervision is looked upon by the 
courts as creating liability on the part of the school dis- 
trict. (6) Standards of reasonable performance in the 
school community must conform to the test of ordinary 
care to carry weight in a court of law. (7) General rules 
of supervisory practice when used to determine standards 
of reasonable care must be established as a matter of fact 





and not opinion. (8) The courts will place a reasonable 
interpretation upon a state board rule requiring super- 
vision of play on school grounds during intermission, 
which it interprets as a cessation of all teaching activi- 
ties. (9) A governing board discharges its responsibility 
when it provides a sufficient number of competent instruc- 
tors. (10) A superintendent or school administrator who 
assigns a duly qualified instructor, or ascertains that he 
is in charge of an activity, has discharged his supervisory 
duty. 

Conclusions. Among conclusions drawn were the fol- 
lowing: (1) No adequate legislation has so far been enacted 
specifically protecting the safety and welfare of secondary 
school students from the standpoint of supervision. (2) Stu- 
dents are supervised better from a safety standpoint 
during the academic school day and while active in extra- 
curricular activities than while using service or campus 
facilities. (3) The mental age and degree of maturity of 
students are important factors in the assignment of super- 
visory personnel. (4) Board approval of standards of 
supervision of nonteaching activities is not generally 
practiced. (5) State legislatures are becoming increas- 
ingly aware of the inadequacy of the common-law princi- 
ple of the immunity of school districts. 

Recommendations. Of the thirty recommendations 
made, the following were selected for presentation here: 
(1) School boards should adopt rules regarding supervision 
which are not in conflict with state law or state rules and 
regulations. These rules should be reviewed frequently. 
(2) School boards should establish a maximum number of 
pupils a teacher should be required to supervise from a 
standpoint of safety. (3) School boards should provide a 
sufficient number of competent instructors to perform 
supervisory duties and should compute these duties as a 
part of the instructor’s total work load. (4) Superintend- 
ents and principals should limit supervisory assignments 
to certificated staff members unless prior approval is 
secured from competent authorities. (5) Supervision un- 
der the direction of certificated employees should be 
provided at all times when students are in school build- 
ings or halls or on the grounds. (6) School boards should 
specify the length of time the teacher should be in his 
room before and after school and/or should provide an 
alternative plan for supervision of students at these times. 
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AN INQUIRY INTO THE FINANCIAL AND 
ADMINISTRATIVE RELATIONSHIP 
BETWEEN SCHOOL ATTORNEYS, 
SCHOOL SUPERINTENDENTS, AND 

BOARDS OF EDUCATION IN MICHIGAN. 


(L. C. Card No. Mic 60-2365) 
Harold Clive Wells, Ed.D. 
Michigan State University, 1960 


Major Professor: William H. Roe 


The problem to which this study is addressed is the 
financial and administrative relationship between school 
attorneys, school superintendents, and boards of education 
in Michigan. The study critically analyzes the present 
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conditions of employment of school attorneys in this state, 
ascertains problems deriving from the three-way rela- 
tionship between counsel, superintendent and school board, 
and isolates criteria useful in establishing the school 
attorney as an integral part of the school administrative 
organization. The following questions have been selected 
as being the most important to be answered for the pur- 
poses of this study: 


1. What are the elements of a successful relation- 
ship between the school attorney, board of educa- 
tion and superintendent? 


2. What contractual or employment relationship do 
school boards have with school attorneys? 


3. How much do school boards pay for legal services 
on bond issues? 


A variety of methods were employed to secure data 
pertinent to the study. A questionnaire was sent to all 
school superintendents in Michigan. Case studies were 
made of ten randomly selected school districts in the 
state. The Michigan Municipal Finance Commission files 
were searched for data on legal fees in connection with 
bond issues. All of this data was secured in an effort to 
ascertain the present conditions of employment of both 
local legal counsel, who provide general legal assistance 
to school districts, and special bonding attorneys, who 
provide legal services in connection with bond issues. 

A scale was needed with which to “measure” the pres- 
ent status of the attorney-superintendent-board of educa- 
tion administrative and financial relationship. This 
measuring scale was developed from a series of state- 
ments that were evaluated by a jury of experts. The 
evaluation of the statements resulted in criteria estab- 
lished by agreement of eleven men who have acknowledged 
expertness in the fields of school administration and 
school law. 

The conclusions reached in this study in relation to the 
central questions and hypotheses are: 


1. No accepted pattern for the establishment of the 
school attorney in the local school organizational 
plan existed in Michigan prior to this study. 


. Failure of Michigan school officials to pay careful 
attention to sound administrative procedures in the 
establishment of the attorney-superintendent-board 
relationship has created difficulties in that relation- 
ship in a significant number of school districts. 


. Criteria exist which can be isolated and applied to 
the problem of establishing an attorney in the 
organizational plan of local school districts ona 
sound basis. These criteria have been isolated in 
this study. Michigan school districts do not meet 
most of the criteria. 

. There is a tremendous disparity between Michigan 
school districts in the amount paid for comparable 
legal services in connection with school bond issues. 

The most important implications of this research 
seem to be: 
1. There is a need to impress upon school board 


members the necessity for qualified local legal 
counsel in their school districts. 





2. There appears to be a great need for the adoption 
of administrative policies by school boards. The 
dearth of policies governing the relationship of the 
attorney to the board and superintendent is only 
one aspect of this need for policies. A perhaps 
greater problem lies in the fundamental two-way 
relationship of board and superintendent. It is 
suggested that a third party cannot be successfully 
introduced into a relationship that is already inade- 
quately defined. 


. School officials must be made aware of the tre- 
mendous disparity in fees paid to local legal counsel 
for bond issue services. 


. State Departments of Education should immediately 
give consideration to the experts’ suggestion that 
they employ both special bonding attorneys and 
local legal counsel for assistance to school officials. 
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Michigan State University, 1960 


Major Professor: Harold J. Dillon 


The purpose of the study was to make an analysis of 
the goals and characteristics of the students enrolled in 
the extension credit courses offered by Michigan State 
University in northwestern Michigan during the fall of 
1959. The study also included data on the difficulties the 
students encountered, and the contacts and relationships 
the students had with the University. 

The problem of the study was how can these types of 
data be used to plan an improved extension credit program 
for the people in the area. 

The data were collected from 130 extension credit 
students representing an eighteen-county area. The 
methodology employed consisted of the group-adminis- 
tered questionnaire since the data could be collected from 
the students while in class. 

The major findings of this study were: 

1. Reasons reported most frequently by the students 
as their major goals: 

a. To be more effective in present job. (58 students) 

b. To obtain a teaching certificate. (41 students) 

c. To obtain a master’s degree. (40 students) 

d. To obtain an undergraduate degree. (34 students) 


2. Difficulties mentioned most frequently by the 
students: 

a. Finding the time. (73 students) 

b. Selection of courses. (49 students) 

c. Financial. (36 students) 
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3. Fifty-five per cent of the students reported learn- 
ing of the courses through mailed announcements. 

4. Forty-one per cent of the students reported visiting 
with the Director of the Michigan State University Con- 
tinuing Education Regional Center in Traverse City. 

5. The study indicated that there was not a typical 
extension student. 

6. Forty-five per cent of the University’s degree 
candidates reported they had not conferred with their 
academic advisor nor did they have planned programs. 

7. On the basis of the data collected, the following 
recommendations were made for the improvement of the 
University’s extension credit program in the area: 

a. Continuation and expansion of the master’s degree 
program. 

b. Expansion of the undergraduate program, primarily 
in the preparation of teachers. 

c. Visit with administrators to encourage them to 
provide financial aid to their staffs in taking courses. 

d. Expand the program for homemakers and parents. 

e. Continue efforts to determine course needs. 

f. Increase the distribution of mailed announcements. 

g. Increase the amount of newspaper articles and 
advertisements. 

h. More research to explain why men as they grow 
older, especially beyond forty, apparently take fewer 
courses. 

i. Expansion of the course program to more ade- 
quately serve persons in fields other than education. 

j. Assignment of an education specialist at the Re- 
gional Center. 

k. Consider offering residence course work at the 
Regional Center. 

l. Expansion of the Regional Center to represent the 
total University program outside of the Cooperative Ex- 
tension Service. 


The study demonstrated that recommendations for 
program improvement can be made on the basis of data 
collected from the students who are served by the pro- 
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FAMILY GOALS AND SOME FACTORS 
ASSOCIATED WITH THEIR ACCOMPLISHMENT 


(L. C. Card No. Mic 60-2257) 


Rupert Bernard Johnston, Ed.D. 
Cornell University, 1960 


This study represents one phase of an over-all evalua- 
tion of individual farm and home planning as an Extension 
teaching method in Mississippi. It is an attempt to ana- 
lyze the goals set up by farm families and to delineate 
some of the factors associated with their accomplishment. 
Also, analysis is made of the reasons given why some 
goals were not accomplished, and why some families 
dropped out of the farm and home planning program. 

Field data were obtained from 112 farm families from 
18 different counties in which there were three different 
county Extension staffing plans. Families were contacted 
in early 1956 and asked to list their goals on the form 
provided. In addition, data were obtained as to farm and 





home resources and income for 1955. At the end of 1956 
the same families were again contacted and asked to 
evaluate the extent to which they had accomplished each 
of their goals and give the reason why some of their goals 
were not accomplished. 

Goals listed by farmers were classified by type into 
eight groups as follows: (1) home and grounds, (2) home 
furnishings, (3) family living, (4) farm management, 

(5) production practices, (6) farm buildings and fences, 
(7) farm equipment, and (8) land reclamation. The nature 
of the goals and the extent to which they were accom- 
plished were analyzed by type of goal and by a number of 
criteria such as type of county Extension staffing plan, 
age of farmer, size of farm, etc. 

Goals related to the home and family living accounted 
for 44 percent of the total. Improvements to the home and 
grounds represented the largest share of this group. 
Home and family living types of goals were most prevalent 
among the families where there were both men and women 
Extension agents working with the families. 

Goals related to the farm accounted for 56 percent of 
all goals. Almost half of these were farm management in 
nature. Families from counties where there was no 
special home agent reported farm management type of 
goals in four out of ten cases. 

Many factors influence the accomplishment of farm 
family goals. Relative value to the family, resources 
available, and the nature of the goal itself constitute some 
of the more apparent influences. 

Those goals which related to complete landscaping, 
increasing income 50 percent, increasing herd average 
milk production 1,000 pounds, etc. are of such nature as 
to require more than one year to fully accomplish. Short- 
age of time and lack of finances were reported most often 
as the reasons for not accomplishing goals. 

Among other things, this Study indicated: (1) that 
Extension workers in counseling with farm families 
should be cognizant of the nature of goals with respect to 
both time and cost; (2) that the short-run and long-run 
implications of farm family goals should be considered 
in making farm and home plans, preparing Extension 
teaching aids, and in county Extension programming; 

(3) that age of farmer, his educational achievement, num- 
ber and age of children in family, and other similar fac- 
tors appear to influence the priorities given goals; 
(4) that Extension workers should recognize differences 
in types of goals as associated with varied levels of 
income, and size of farm operations; and (5) that a higher 
rate of accomplishment of goals can be attained if agents 
assist the farm family in financial planning, in timing, 
and in maintaining interest. 
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The problem. The purpose of the present investigation 
was to determine factors which inhibit development of 
adult education programs as identified by Michigan adult 
education directors. The study was designed to ascertain 
possibie relationships of selected factors inhibiting de- 
velopment of adult education to size of the community, 
enrollment, experience of the director, and full or part- 
time directorship. Identification of the problems recog- 
nized by Michigan adult educators is basic in planning 
in-service and pre-service programs of leadership 
training. 

Procedures. The first step in the investigation was the 
creation of a questionnaire which would reveal the con- 
cerns of Michigan adult education directors. A survey of 
the literature in the field and discussions with adult edu- 
cators revealed problem areas which could be included in 
the instrument. Forty-nine items related to problems of 
operation of the program, finance and facilities, and com- 
munity relations were included in the instrument. Ques- 
tionnaires were mailed to all adult education directors in 
the state of Michigan. The responses of two hundred 
directors were tabulated to determine factors identified 
as deterrents to achievement goals for adult education 
programs in their communities. 

The data regarding problems of Michigan Directors of 
adult education were organized according to three problem 
areas. These areas were: (1) operation of the program; 
(2) finance and facilities; and, (3) community relation- 
ships. The frequency and degree of importance of the 
forty-nine items revealed the recurring and significant 
problems as seen by the directors. 

Findings and Conclusions. Major problems of the 
adult education directors in Michigan were determined by 
identifying those items which were considered important 
or very important by over 50 per cent of the survey group 
and were also reported as constant or frequent blocks to 
program development in more than 50 per cent of the 
communities. According to this analysis, the eight major 
problems confronting directors of adult education in 
Michigan were: 











Identifying needs of adults. 

Limited supply of qualified teachers. 
Time to administer program. 

Publicity program. 

Support from state tax funds. 

Time to supervise instruction. 
Competition with community activities. 
In-service training for teachers. 


The problem of helping the teaching staff understand 
the needs of adults was important to over one half the 
group. 

Administrative support from the superintendent and 
board of education was not a serious problem to the 
directors of Michigan. The findings indicated that advisory 





councils exist in few communities. It appeared that coun- 
seling for adults was seldom part of the program of adult 
education, but was deemed important by two thirds of the 

group. 

Part-time directors and directors who had less than 
five years’ experience expressed much greater concern 
regarding lack of time for operation of the program than 
the full-time directors. Full-time directors more fre- 
quently indicated that helping teachers understand adult 
learners was a problem. Part-time directors more 
frequently encountered the problem of developing a pro- 
gram in a community with varied cultural backgrounds. 
Full-time directors seemed to be more aware of the 
importance of provision of facilities designed for adults. 

The findings of this investigation implied several sug- 
gestions for in-service and pre-service programs of 
leadership training for adult educators. The problems 
identified by Michigan directors indicated study should 
center upon understanding of adult education, knowledge 
of the culture and social institutions, and understanding of 
the adult learning process. The importance of in-service 
programs to assist directors in identifying needs of adults, 
in planning with community groups, and in extending 
liberal education for the directors was emphasized by the 
findings of this study regarding the problem of Michigan 
directors of adult education. 

Microfilm $4.20; Xerox $14.85. 326 pages. 
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The objectives of the study are to recreate the charac- 
ter, philosophy, and personality of E. W. Montgomery. 
The twenty-eight years of his superintendency are 
divided into four areas. The life of Montgomery is pre- 
sented through the testimonies of his contemporaries, 
through the story of district policy revealed in the board 
minutes of the Phoenix Union High School District, through 
the reaction of the press and citizenry to his educational 
program and his personality, and through Montgomery’s 
statements made in numerous interviews with this writer. 


Prologue 


E. W. Montgomery was born in Newberry, Indiana, on 
November 18, 1882. He was reared by J. B. Taylor, a 
distant relative, who informally adopted him after his 
mother’s death. 

After attending Indiana State Normal School, Mont- 
gomery began teaching at the age of seventeen. In 1904 
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he accepted a government appointment to serve for three 
years in the recently acquired Philippine Islands as an 
educational specialist. Completing his foreign duty, he 
returned to Indiana University, where he taught as a 
history fellow and pursued studies earning him a Master 
of Arts degree. Then he worked as a teacher, a principal, 
and a superintendent in several Indiana communities, the 
last before his coming to Arizona being Bedford, Indiana. 

Montgomery assumed the principalship of the Phoenix 
Union High School and Phoenix Junior College District on 
August 15, 1925. There were 1921 students in the high 
school, 121 in the junior college, and a scant 53 in the 
colored high school, and a staff of 92 teachers and 12 
administrators. 


Book I - 1925-1930 


His first charge from the Board of Education was to 
select a site for a Negro high school, construct, and staff 
it. Hence was set the segregation pattern which persisted 
until after Montgomery’s retirement in 1953. 

Next he recommended to the Board the construction of 
a stadium to be financed out of gate receipts. After an 
energetic promotional campaign led by Montgomery, a 
majority of the voters approved the bond issue. But an 
injunction was filed by leading citizens to stop the sale of 
the bonds on the grounds that the building was not for 
education purposes and hence illegal for a Board of Edu- 
cation to erect. The case eventually reached the Supreme 
Court of Arizona where the decision favored the bond sale. 
Within the next ten years the bonds were retired at no cost 
to the district by funds accrued from athletic events held 
in the stadium. Today the structure is fittingly called 
Montgomery Stadium. 

During these first years in Phoenix, Montgomery 
established a comprehensive high school course of study, 
higher teacher preparation requirements, a more equitable 
salary schedule, and a sick leave policy. 

In addition to a strong athletic program, Montgomery 
developed the “Masque of the Yellow Moon,” brilliantly 
conceived and directed by Cordelia Perkins, and produced 
with thousands of students and faculty members partici- 
pating in a pageant viewed annually by 10,000 Phoenicians. 
These projects were an excellent cultural public service. 

Montgomery demonstrated during his first years strong 
leadership with the Board and the faculty. He established 
a friendly relationship with the press and received edi- 
torial support in all matters educational. He is remem- 
bered today by his contemporaries of those early days as 
having been energetic, dedicated, knowledgeable, per- 
suasive, and somewhat aloof. 


Book II - 1930-1940 


During the depression years Montgomery economized 
by increasing the ratio of students to teachers, by careful 
purchasing of supplies, and by adaptation of existing 
facilities to meet the needs of a growing student popula- 
tion. He spoke constantly before civic groups, assumed 
roles of leadership in civic and professional organizations, 
and wrote numerous and richly informative educational 
articles for the newspapers. He stressed repeatedly that 
education would practice every economy consonant with 
the maintenance of the high educational standards of the 
district. As a result, education in Phoenix enjoyed public 





respect and received editorial support during the depres- 
sion when other governmental agencies were subject to 
criticism. Then Montgomery developed two educational 
programs to alleviate the depression and accompanying 
unemployment. He expanded an adult education program 
and set up the Arizona Vocational School to enable both 
adults and school-age students to acquire skills needed 
for employment. 


Book III - 1940-1945 


Having acquired a new high school, a new junior col- 
lege, and other new facilities for the vocational program 
just prior to World War II, Montgomery was able to plan 
a good program for national defense. He put the vocational 
program at Phoenix Technical School on a 24-hour sched- 
ule to train workers for war industry. He arranged a 
pilot training program at the junior college. He organized 
committees to streamline the high school curricula for 
war emphasis. In addition, Montgomery delivered numer- 
ous speeches before Phoenix organizations explaining the 
schools’ contributions to the war effort. He stressed that 
education and national defense were synonymous. 


Book IV - 1945-1953 


As early as 1944 Montgomery planned for peace. He 
told the public that even as education has trained millions 
for war it must now train millions for peace. The veteran 
would need social and vocational rehabilitation. The 
masses would need training for world citizenship. He 
urged continuation of federal funds into peace time. 

When peace came, the gray, mature superintendent 
faced a number of problems. He had to cope with an 
impending population explosion and organizational expan- 
sion. He had to oppose a group of prominent citizens who 
urged at the voting booth the passage of bonds to build a 
civic auditorium on school land with school funds. He 
listened patiently to charges of subversion in the schools 
and allayed most of the suspicions without “burning 
witches.” He was importuned to desegregate the district 
but took no action. He was accused by a certified public 
accountant and a county school official of handling non-tax 
funds in a manner contrary to law, which charges led to 
an adequate law being passed enabling districts to handle 
feasibly athletic, bookstore, and other such student 
receipts. 

Montgomery retired in 1953, after passing his seven- 
tieth birthday, honored with degrees from a university and 
a college, a record of numerous professional and civic 
offices held on the local and national levels, and the title 
of Mr. Education in the district where he served so 
faithfully and skillfully. 

Microfilm $2.75; Xerox $10.15. 221 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 119 





A HISTORY OF THE WESTERN DIVISION OF 
THE MUSIC EDUCATORS NATIONAL CONFERENCE 


(L. C. Card No. Mic 60-2488) 


Maurine Timmerman, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Rush 


The purpose of this study was to trace the accomplish- 
ments in music education in the West through the history 
of the Western Division of MENC. 

In 1920 the California State Board of Education called 
its first conference to establish some uniformity in 
teaching music in the schools and in teacher preparation 
in this field. These conferences were held annually until 
1925, when the teachers, fearing state withdrawal, organ- 
ized the California Public School Music Association. 

The organization met annually to discuss problems, to 
listen to good music and to known music educators, and 
to enjoy good fellowship. Since many of the members 
belonged to the Music Supervisors National Conference, 
they patterned their meetings after those of the national 
organization, adapting them to their own needs. Music 
educators from the East were invited to bring new ideas 
and inspiration. Largely through the efforts of the 
Association music came to be a recognized subject in 
both the elementary and the secondary schools, and 
gradually its force extended to the community. During 
the 1929 conference the California Association of over 
400 members, with a constitution and a governing body, 
voted to affiliate with the MENC. 

California, Arizona, Nevada, Hawaii, and the Philip- 
pines formed the California Western Division. The first 
decade was filled with improving the organization. A pat- 
tern evolved for handling business details which left 
conference officers free to concentrate on the program. 
The conference programs developed with daily general 
sessions and different sections to meet the needs of all 
levels and areas of instruction. During this period, when 
the whole country was shifting from the mechanistic to 
the developmental philosophy of education, C-WD was 
trying to conform by emphasizing music for the child. At 
the same time performance was being perfected, and 
music teachers were clamoring for clinics with experts 
to demonstrate techniques. All-conference performing 
groups with guest conductors were considered an im- 
portant part of the conference. In 1939 Utah transferred 
to C-WD, the Division furnished its first national presi- 
dent, and in 1940 it was host to the national convention in 
Los Angeles. 

The war years, with travel curtailed, replaced the 
large conferences with smaller institutes. The first, 
devoted to plans for aiding the war effort, featured com- 
munity singing, building morale, and using folk songs and 
compositions of the Americas. The second, attended by 
fifty representatives of the committees of MENC, was 
concerned with evaluation of past efforts and in planning 
for the future. 

Postwar years were given to reconstruction and ad- 
vancement. Human understanding and growth were given 
more consideration. American folk songs found a place 
in the schools, and intercultural exchange of music, 
especially with Latin America, reached new heights. 
All-conference performance groups were resumed. Stu- 





dent chapters were added. The committee framework 
established during the war was developed and carried 
further by National, Division, and State Associations. 

Throughout the contemporary period efforts were 
made to bring all sections closer together with common 
aims for a continuing program. General music and the 
balanced program were re-emphasized. Research be- 
came more scholarly. Summarizations and evaluations 
showed that the music educators were looking at their 
work critically with eyes toward improvement. The Silver 
Anniversary of the Western Division closed with plans for 
another national convention in Los Angeles in 1958. 

The study reveals a close relationship between the 
Conference and music education. Music educators shared 
ideas and gained inspiration at the conferences, then put 
them into practice. The shift from rural to urban popula- 
tion and changes in the philosophy of education were 
reflected in the conference programs. The lag between 
theory and practice has been apparent, but the Western 
Division has constantly and continually attempted to close 
this gap. Microfilm $6.05; Xerox $21.60. 476 pages. 
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The purpose of this study was to determine the effect 
of caffeine, dexedrine, dehydration, and superhydration 
on man’s capacity to withstand heat and exercise stress 
as measured by heat gain, heart rate, sweat loss, and 
mental, psychomotor, and strength tests. 

A total of 90 different experiments were performed on 
15 male subjects. Heat stress was provided in a hot room 
at 110° F. with a humidity of 25 to 30 per cent and an air 
velocity of 3 to 5 miles per hour. Exercise stress was 
provided by a motor-driven treadmill, moving at 4 miles 
per hour at zero grade. The subjects each reported for 3, 
one-hour acclimatization periods and 6, three-hour ex- 
perimental periods. The 6 experimental periods were 
scheduled for all subjects in the following order: (1) Con- 
trol, (2) Superhydration (1 liter of saline and 1 liter of 
water), (3) Dexedrine (5 milligrams), (4) Caffeine (324 
milligrams), (5) Placebo, and (6) Dehydration (3 per cent). 
For the administration of the drugs, a double-blind was 
used. During the three-hour experimental periods, the 
subjects followed the procedure of alternate 30 minute 
periods of walking on the treadmill and resting in a seated 
position. 

Under the experimental conditions heat gain, heart 
rate, and sweat loss measurements were obtained by 
standard laboratory techniques; psychomotor perform- 
ance was measured by tests of hand and arm steadiness, 
two-hand coordination, reaction time to light stimulation, 
transfer of pegs, inversion of pegs, and tapping; mental 
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performance was tested by the addition of two-digit num- 
bers; and strength was determined by hand, leg, and back 
dynamometers. For purposes of comparison, determina- 
tions were made of per cent body fat and physical fitness. 
From comparisons with the control condition, signifi- 
cant results were found at the one per cent level of confi- 
dence under caffeine for increased heart rate and impair- 
ment in rate of addition, under dexedrine for impairment 
in rate of inversion of pegs, under dehydration for in- 
creased heart rate, impairment in rate of addition, and 
impairment in rate of inversion of pegs, and under placebo 
for impairment in rate of addition and impairment in rate 
of inversion of pegs. At the five per cent level, results 
were significant under caffeine for impairment in rate of 
inversion of pegs, under dexedrine for increased heart 
rate and improvement in strength, under superhydration 
for impairment in rate of inversion of pegs and impair- 
ment in rate of addition, and under dehydration for impair- 
ment in rate of transfer of pegs. Other improvements 
and impairments were indicated, but not at significant 
levels. Microfilm $2.50; Xerox $5.40. 108 pages. 
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The study was designed to investigate the relationship 
between levels of skill demonstrated in previously learned 
sports activities and learning of new gross motor skills. 
Two of the main purposes of the study were to (1) investi- 
gate whether differences existed among classified high, 
average, and low skill groups in learning and performing 
five new gross motor skills and (2) investigate the degree 
of relationship between classified skill level and perform- 
ance in new motor skills. 

In devising the five new gross motor skills for the 
study, an attempt was made to design skills that were 
Similar, in so far as possible, to sport-type motor skills 
yet dissimilar to any that might have been previously 
learned or practiced. The five new skills used in the 
study were (1) ball toss—hand-eye coordination type of 
skill, (2) foot volley—foot coordination skill, (3) Bongo 
Board—dynamic balance skill, (4) nickel toss—timing 
accuracy skill, and (5) lacrosse—more total type of 
performance skill, involving a combination of elements. 

Seventy-five college women participated in the study. 
Special attempts were made to obtain high and low skilled 
performers. Subjects were classified into high, average, 
and low skill groups on the basis of T-scores made in 
badminton, tennis, basketball, speedball, and volleyball 
skill tests. 

The learning period for the new motor skills consisted 
of ten practice sessions, distributed one daily, Monday 
through Friday, for two consecutive weeks. Each of the 
five skills was practiced a specified number of times or 
length of time during each of the ten daily sessions. 





At the first practice session, the new skills were de- 
scribed and scoring procedures explained. Demonstra- 
tions of the skills were given to all subjects at this time. 
No teaching of the new skills was done at any time during 
the learning period. 

Findings. Analysis of data revealed the following 
findings. (1) The high skill group had significantly better 
performance scores than the average skill group in three 
of the five skills and significantly better scores than the 
low group in all five skills; the average skill group had 
significantly better scores than the low group in three of 
the five new motor skills. (2) When a significant differ- 
ence occurred in performing a skill, this difference 
appeared very early in the learning period and continued 
throughout. Increased practice did not result in the 
lessening of initial or early differences in group perform- 
ance scores. (3) It appeared that improvement was 
greater and rate of learning somewhat faster for the high 
skill group when compared with the average and low 
groups, and the average skill group when compared with 
the low group. (4) Although interrelationships among per- - 
formance scores for the five new motor skills were sta- 
tistically significant, they were not high enough to be of 
predictive value. (5) There were significant relationships 
between demonstrated sports ability, as measured by the 
skill tests, and performance of new gross motor skills. 

In general, measures of sports ability correlated higher 
with final new skill performance than with initial new skill 
performance. 

Conclusion. If the findings of this study may be gen- 
eralized, it can be concluded that past motor performances 
are indicative, to some extent, of future motor perform- 
ances. Students who have demonstrated above-average 
levels of skill in performing certain sports are more 
likely to exhibit higher degrees of proficiency in per- 
forming newly learned gross motor skills than students 
who have demonstrated lower levels of skill in these 
sports. Microfilm $2.90; Xerox $10.15. 222 pages. 
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The Problem and Its Setting 





The purpose of this investigation was tosurvey some of 
the important personnel services offered to students at Ohio 
University during the nineteenth century in order to deter- 
mine, if possible, the basic patterns of such services and the 
underlying philosophy. The areas chosen included recruit- 
ment, admissions practices, housing and feeding students, 
and government of students. The period of time covered 
was the major portion of the century, from 1804 to 1901. 
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Ohio University was selected for this study chiefly 
because it was a pioneer institution of higher education 
and, too, it may have been representative, in its develop- 
ment and in its provision of services for students, of 
colleges which began during that period. 


Sources of Data and Procedures 








Research for this study was conducted largely at the 
Ohio University Library. The materials used included 
the official records of the University, special permission 
having been given the writer to study the Minutes of the 
Board of Trustees, from the time of the founding of Ohio 
University, and the Minutes of the Faculty from 1837; the 
University’s annual catalogues and special bulletins; 
student publications; and the record books of student 
groups. Valuable use was made of The History of Ohio 
University, by Thomas N. Hoover, as well as other less 
formal material. Reporting of selected facts has been 
done in a chronological manner for each area, and an 
attempt has been made in the final chapter to summarize 
all of the findings in the four major areas. 





Results and Observations 








Recruitment practices were found to consist primarily 
of newspaper advertising in the earliest years of the 
University; later, agents and circulars were employed 
in addition to the newspaper advertisements. During the 
latter half of the century, the yearly publication of a Uni- 
versity catalogue served as a basic recruitment device, 
and increasingly, personal contacts with prospective 
students were used by the president or by other faculty 
members of the University. 

Early admissions practices tended to demand that the 
student show evidence of good character and the intention 
of continuing his good conduct, but students were not 
usually rejected for lack of academic preparation. During 
the middle of the century, more attention was given to 
scholastic qualifications. At different times, special 
provisions were made for admitting students who were 
unable to pay the fees; for example, county scholarships 
permitted the acceptance of one student from each county 
without tuition charge, and there were tuition-free scholar- 
ships for wounded soldiers following the Civil War. Dur- 
ing the last quarter of the century, entrance examinations 
were administered to all entering students, and at the end 
of the century, tuition was free for all students, and 
entering students were not required to sign a pledge of 
good conduct. 

The broad patterns of administration of the services 
that were treated in this study appeared to be, first, 
general control by the Board of Trustees, with the Presi- 
dent of the University functioning as one member of that 
body; then, general control by the President, with the 
Board serving as a group of advisers; finally, near the 
end of the century, little participation by the Board in 
any of these areas. Most of the faculty members were 
expected to take many of the responsibilities, and the 
students were given some opportunities to participate in 
the programs. Microfilm $6.55; Xerox$23.20. 513 pages. 
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An experimental group was selected of freshmen who 
entered Purdue University in September, 1958, and who 
were between the 84th and 100th percentiles inclusive on 
the Purdue University Orientation Tests in English and 
Mathematics (+ one standard deviation and above). 

Selected nonintellective factors of the experimental 
group were measured by use of: (1) the Cattell Sixteen 
Personality Factor Questionnaire - Form A; (2) the 
Berger Scale of Expressed Acceptance of Self and Accept- 
ance of Others; (3) the Borow College Inventory of Aca- 
demic Adjustment; (4) the Strong Vocational Interest 
Blank for Men; (5) the Garman Anxiety Scale; and (6) a 
General Information Blank. An attempt was also made to 
compare achievement and academic aptitude by use of the 
School and College Ability Test - Form 1A. 

On the basis of first semester grade point index, the 
subjects were designated as high achievers, average 
achievers and “concealed failures.” These three achieve- 
ment groups were formed by determining the variation of 
each individual’s grade point average about the mean 
grade point index for the experimental subjects according 
to the school in which each was enrolled. High achievers 
were those subjects with grade point indices 1/2 standard 
deviation or more above the mean of the experimental 
group according to the school in which they were enrolled. 
Average achievers were those subjects between +1/2 and 
-1/2 standard deviation about the mean by school. “Con- 
cealed failures” were those subjects 1/2 standard devia- 
tion or more below the experimental group mean by school 
of enrollment. 

In an effort to determine any significant difference 
among the three achievement groups in nonintellective 
factors, all variables of the measuring devices were sub- 
jected to analysis of variance. In this comparison, it was 
found that the three achievement groups had significantly 
different scores in curricular adjustment, maturity of 
goals and level of aspiration, personal efficiency (planning 
and use of time) and mental health as measured by the 
Borow College Inventory of Academic Adjustment. 

When the scores of high achievers and “concealed 
failures” were compared, it was found that the “concealed 
failure” subjects showed significantly lower scores in all 
of the previously mentioned areas of the Borow scale and 
significantly higher scores in anxiety as measured by the 
Garman scale. 

The relationship between scholastic index and orienta- 
tion test scores for this segment of the freshman popula- 
tion was investigated through coefficients of correlation. 
Statistical significance (.218) was attained in the relation- 
ship between the Purdue Mathematics Training Test - 
Form AM and scholastic index for the entire experimental 
group. However, the relationship between this test and 
scholastic index for “concealed failure” subjects was 
negative and not significant (-.266). 
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No statistically significant relationships between 
scholastic aptitude as measured by the School and College 
Ability Test - Form 1A and scholastic index was found 
for the entire experimental group. However, statistical 
significance (.534) was found between the verbal scale of 
this test and scholastic index for the “concealed failure” 
subjects. 

The over-all findings of this study indicate that “con- 
cealed failures” (underachievers among high ability stu- 
dents) tend to have more anxiety and are less well adjusted 
to college in the areas of curricular satisfaction, maturity 
of goals and level of aspiration, personal efficiency and 
mental health than are high achieving students. Tentative 
findings indicate a need for further work in the relation- 
ship between the verbal aspect of scholastic aptitude and 
“concealed failure.” 


Microfilm $2.50; Xerox $7.80. 168 pages. 


THE RELATIONSHIP BETWEEN COLLEGE 
ACADEMIC PERFORMANCE AND EXPECTANCIES 


(L. C. Card No. Mic 60-2357) 


William Edward Clarke, Ed.D. 
Michigan State University, 1960 


Major Professor: Raymond N. Hatch 


Two questionnaires were developed by the investigator 
for the purpose of assessing the academic expectancies 
held for selected freshman, male college students by 
certain individuals and groups of individuals assumed to 
be significant others for the students. A ten item, 
multiple-choice Student Questionnaire was designed to 
determine a student’s perception of the academic expectan- 
cies held for him by members of his home and home com- 
munity group; and, a Peer Group Questionnaire was 
designed as a rating form upon which a rating of the 
academic motivations of a student’s university peer group 
could be made. 

Complete questionnaire data were available for 836 
freshman residents of men’s residence halls at Michigan 
State University during the 1957-1958 school year. The 
total sample was composed of 369 non-probationary stu- 
dents whose grade-point-averages during their freshman 
year were consistently 2.00 or higher, 340 probationary 
students whose grade-point-averages were consistently 
below 2.00, and 127 raisers whose grade-point-averages 
for the fall term were below 2.00 but whose cumulative 
grade-point-averages for the full year were 2.00 or higher. 

The Student Questionnaires were distributed by resi- 
dence hall assistants during the spring term and each 
student completed the questionnaire privately. The sepa- 
rate items on the questionnaire dealt with the student’s 
perception of the attitudes and feelings of his parents, high 
school friends, high school staff members, relatives, and 
neighbors regarding his going to college and success at 
college. The residence hall assistants completed the Peer 
Group Questionnaire by rating a given student’s university 
peer group as either highly academically motivated or 
poorly academically motivated. 

Normative comparisons were made between the three 
groups of students with respect to their responses to the 





Student Questionnaire and with respect to the ratings of 
their peer groups made by the residence hall assistants. 
Analysis of the data revealed that probationers and 
non-probationers were significantly differentiated with 
respect to each of the ten items on the Student Question- 
naire as well as the total expectancy score derived from 
the Student Questionnaire. Probationers and raisers were 
significantly differentiated with respect to the total ex- 
pectancy score, but only three of the ten Student Question- 
naire items were found to differentiate these groups 
significantly. The ratings of the students’ peer groups 
which were made by the residence hall assistants signifi- 
cantly differentiated probationers from non-probationers 
and probationers from raisers. Throughout the study, 
however, the observed differences between probationers 
and non-probationers were systematically greater than 
the differences between probationers and raisers. 
Microfilm $2.50; Xerox $7.20. 154 pages. 


AN EXPERIMENTAL STUDY OF THE EFFECT 
OF TWO DISCUSSION TECHNIQUES ON 
EDUCATIONAL OUTCOMES IN A BEGINNING 
EDUCATIONAL PSYCHOLOGY CLASS TAUGHT BY 
CLOSED-CIRCUIT TELEVISION 


(L. C. Card No. Mic 60-2373) 


Morton D. Dunham, Ed.D. 
Michigan State University, 1958 


Major Professor: Dr. William W. Farquhar 


It was the purpose of the study to objectively assess 
the theory that the absence of maximum feedback would 
result in'a significant difference in educational outcomes 
between two groups of subjects receiving instruction under 
conditions of television discussion and face-to-face dis- 
cussion. 

The experiment was conducted in an educational psy- 
chology course (FE 200) at Michigan State University. 
Facilities included an originating room, two viewing class- 
rooms, and the necessary equipment for television pro- 
duction. 

The subjects were one hundred and sixty-seven under- 
graduate students, of which 46 were males and 121 were 
females. The subjects were randomly assigned to two 
groups designated the television (TV) group and the 
non-television (NTV) group. For purposes of analysis 
the subjects were further divided into sixteen subgroups 
based on the two levels of the four independent variables. 

A four-way factorial design was employed with two 
levels in each of the classification variables. The inde- 
pendent variables were (1) the two discussion techniques, 
(2) ability level as measured by the ACE Psychological 
Examination, (3) preference for type of instruction as 
measured by the Preferred Instructor Characteristics 
Scale, and (4) sex. The combination of two levels for 
each variable made possible the formulation of fifteen 
testable null hypotheses of which four were concerned 
with main effects and eleven with interacting effects. The 
dependent or criterion variables used to measure educa- 
tional outcomes were (1) achievement as measured by a 
Preand Post Achievement Test, (2) attitude toward teaching 
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as measured by the Minnesota Teacher Attitude Inventory, 
(3) misconceptions about education as measured by the 
Misconceptions about Education Scale, and (4) course 
opinion as measured by the Course Evaluation Scale. 

Discussion was conducted over the closed-circuit 
television system for the TV group and in a face-to-face 
classroom situation for the NTV group. Discussion was 
conducted in small groups of six students, in panel groups, 
and in the entire class situation. Discussion periods were 
fifty-minutes in length. All discussion periods were pre- 
ceeded by fifty-minute lectures which were televised to 
both TV and NTV groups. 

Evaluation of results was accomplished by means of 
the Chi-square test, “t” test, and analysis of variance and 
covariance. No significant differences were found for the 
achievement and misconceptions about education criteria. 
A significant interaction effect in terms of the attitude 
toward teaching criteria was found for the interaction of 
the discussion techniques and preference for instruction 
variables. A significant difference was obtained in terms 
of the opinion criteria for the discussion techniques effect. 

The conclusions based upon the study: 

1. There is noevidence to indicate the superiority of 
either the face-to-face discussion methods or the tele- 
vision discussion methods for producing changes in educa- 
tional outcomes in terms of achievement and misconcep- 
tions about education criteria. 

2. The combination of face-to-face discussion and 
students with a “cognitive” preference for instruction is 
more effective in producing changes in attitude toward 
teaching then is the combination of face-to-face discussion 
and “affective” students. 

3. Television discussion is about equally effective for 
“cognitive” and “affective” students in attitude change, 
but less so than face-to-face discussion with “cognitive” 
students. 

4. Face-to-face discussion produces more favorable 
course opinions than television discussion. 

5. Face-to-face discussion results in fewer course 
criticisms than television discussion. 

Microfilm $2.65; Xerox $9.25. 203 pages. 


LEARNING THEORY AND GUIDANCE: 
THREE CASE STUDIES AND THEIR IMPLICATIONS. 


(L. C. Card No. Mic 60-2321) 


Robert Edward Eaton, Ed.D. 
Wayne State University, 1960 


Adviser: Mildred Peters 


This study made a heuristic application of theory and 
methodology from psychology and the other behavioral 
sciences to the field of school guidance. The purpose of 
the study was to derive from the analysis of individual 
case histories implications for school guidance practices. 

The case study method was utilized as a tool for the 
study of the individual person. It was defined as (1) the 
selection and presentation of extensive and/or intensive 
data about the individual’s life, or some phase of it (the 
life history), and (2) the analysis or conceptualization of 
the data. The position was taken that analysis or concep- 





tualization is essential to and inseparable from the case 
study method, and that it is important for a researcher 
using this methodology to state and use an explicit frame 
of reference. The frame of reference utilized in this 
study was J. B. Rotter’s Social Learning Theory.’ 

The data for the study were the life histories of three 
early adult, male subjects. Two of these were obtained 
from reports of personality studies conducted at Harvard.’ 
The third history was obtained from therapeutic protocols 
of a subject treated in a mental hygiene clinic.* 

Each life history was presented in detail and then 
analyzed in the framework of Social Learning Theory. 

The implications for guidance in the schools were 
considered in three categories: (1) those arising from 
the individual case analyses, (2) those more generally 
arising from the study as a whole, and (3) those arising 
specifically from the use of Social Learning Theory as a 
tool. 

It was concluded that, in one case, the subject badly 
needed help, but would have been difficult to help in the 
schools. Both of the others were seen as subjects who 
could have been helped through guidance in the schools. 
Only one of these was helped and he might have been 
helped more. It was concluded that in each case warm 
relationships with a series of teachers either were or 
might have been significantly important in the subject’s 
development. Each subject was one who would have bene- 
fited more from a relationship with a flexible, permissive 
teacher, than from one with a rigid, authoritarian teacher. 

It was concluded that the framework of Social Learning 
Theory provides a tool which may be utilized by teachers 
and other guidance workers. It is possible for school 
personnel to examine the patterns of present behaviors 
and the situations in which learnings occurred, to con- 
struct hypotheses (predictions) about future behaviors, 
and to modify their present behaviors toward students in 
the light of these analyses. Analysis of cases in a sys- 
tematic frame of reference would lead to wiser choices 
by teachers of ways of working with students. Another 
implication of the study was for the importance of the role 
of guidance specialists as consultants to teachers. 
Teachers have greater opportunities to be in contact 
with students, and hence, to reinforce (positively or nega- 
tively) expectancies of reward or punishment. 

Finally, it was suggested that the design of the present 
investigation and the outcome of the study indicate the 
possibility that the case study method and Social Learning 
Theory may profitably be utilized in future research into 
the functions of school guidance programs. 
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PERSONALITY FACTORS ASSOCIATED WITH 
AGE-MATE ROLE AND STATUS DESIGNATION 


(L. C. Card No. Mic 60-1978) 


Cono A. Galliani, Ph.D. 
The University of Texas, 1960 


Supervisor: Robert F. Peck, Ph.D. 


The study concerned personality, intellectual, and 
social background factors associated with adolescent role 
and status designations. Peer status referred to levels of 
acceptance among age-mates. Peer role assignments 
referred to the categorical nominations of age-mates to 
“Wheel,” “Brain,” “Average One,” “Quiet One,” “Left 
Out,” and “Wild One” roles. These categories were ’teen- 
age designations for some of the groups which comprise 
an adolescent society. Role and status designations were 
obtained through sociometric “Guess Who” instruments. 
One hundred eighty 14-year old boys and girls were stud- 
ied. There were 30 adolescents (i.e. 15 boys and 15 girls) 
in each role. Initial selection was based on role, status, 
sex, and school location. The two personality measures 
used were Cattell’s Junior Personality Quiz and Galliani’s 
revision of Child’s Need-Need Anxiety Scale. The intel- 
lectual factor included: Gestalt transformations, Gestalt 
completions, Mutilated words, Common situations, and 
tests of reading and listening comprehension. McGuire 
and White’s index of social status (ISS) was used for 
ascertaining the social status of each adolescent. Different 
personality constellations were obtained through variance 
analysis for each of the roles studied. The significant 
personality factors were: achievement anxiety; emotional 
sensitivity vs. toughness; neurotic, fearful emotionality 
vs. stability or ego strength; adventurous cyclothymia vs. 
withdrawn schizothymia; socialized morale vs. dislike of 
education; and isolation anxiety. The intellectual factor 
differentiated between the roles at the .01 level. The “t” 
test was used to analyze the characteristics relevant for 
various levels of acceptance within each of the roles. 
Analysis of the data indicated, in addition, that there were 
significant differences between social visibility, intelli- 
gence, and ethnic background factors. Above average 
intelligence was found to be related (.01 level) to visibility 
factors with this group of adolescents. Anglo-Americans 
were significantly more visible to both the Latin Ameri- 
cans and the Anglo-Americans than were the Latin Ameri- 
cans. Suggestions were offered for further research. 
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FACTORS INVOLVED IN TESTS OF 
SPATIAL RELATIONS ABILITIES 


(L. C. Card No. Mic 60-2425) 
Charles Emerson Hall, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Chester W. Harris 


The objective of this research was to discuss the kinds 
of information available from spatial relations tests. To 
this end sixteen spatial relations tests and a manipulative, 





dexterity test were administered to 100 university stu- 
dents. The written tests were administered with time 
limits and the subjects required to complete the test at 
their leisure. Thirty-eight scores were taken including 
the time limit scores, the number of items completed 
during the time period, the completed test score and the 
number of items attempted on the completed test. The 
correlations among the various scores were analyzed by 
Cannonical Factor Analysis and the factors rotated by 
Reyburn and Taylor’s Ortogonal Centroids technique and 
by Tucker’s Simple Structure technique. A comparison of 
the two solutions showed six clearly interpretable factors 
associated with (a) ability to distinguish between the out- 
lines of like and unlike forms when one of the forms is 
rotated and/or reflected from the other, (b) ability to 
distinguish between like and unlike forms when interior 
parts of the forms are differently spatially oriented with 
each other and/or the periphery but the peripheries are 
identical though differently oriented spatially, (c) the 
ability to distinguish between like and unlike forms when 
the forms are identically oriented spatially, (d) the ability 
to determine which of several sets of forms can be ar- 
ranged into a predetermined whole, (e) the predilection 
to consider a quick judgment about a response to an item 
of the type (b) above as correct, and (f) the manipulative 
dexterity test. Several other less clearly interpretable 
factors were found which might be associated with the 
number of items attempted on the various kinds of tests 
and optimism in judgment about the various kinds of test 
items. 

It was concluded that: 1) the abilities assessed by 
spatial relations tests lie within a four dimensional factor 
continuum defined by (a), (b), (c) and (d) above with a 
strong indication that one or more factors involving speed 
of work should be included, and 2) manual dexterity has 
very little relationship to spatial relations abilities. 

Microfilm $2.50; Xerox $7.00. 146 pages. 


THE USE OF Q-SORT TECHNIQUE IN 
INVESTIGATING CHANGES IN SELF-CONCEPT 
AND SELF ADJUSTMENT DURING 
A GENERAL PSYCHOLOGY COURSE 


(L. C. Card No. Mic 60-2483) 


George Robert Hoff, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Carnes 


The course General Psychology is frequently con- 
sidered to be one vehicle for the development of self- 
insight and self adjustment. This study sought to ascertain 
the extent to which an academic, subject-matter -centered 
course in General Psychology influenced the self-concept 
and self adjustment of students. A secondary purpose was 
to develop a means of measuring self-concept and self 
adjustment among groups of individuals. As the study 
progressed, an investigation was made of the effect of 
certain demographic forces on self-concept and self ad- 
justment. 

The following hypotheses were tested experimentally: 
(1) that the self-concept of students taking a one-semester 
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course in General Psychology does not change more than 
the self-concept of students not taking the course; (2) that 
the self-concept of students completing the course does 
not become more like their ideal self-concept than does 
the self-concept of students not taking the course; (3) that 
the self adjustment of students completing the course is 
not better than the adjustment of students not taking the 
course, as indicated by the amount of consistency between 
the self and ideal self-concepts; and (4) that there is no 
significant relationship between the amount of self-concept 
change and subject matter mastery of the course, as 
measured by final grades. 

The hypotheses were tested with data gathered by a 
Q-sort instrument which was developed as follows: (1) a 
universe of over eight thousand self-referent statements 
was obtained from almost six hundred students drawn from 
a similar population from which the experimental and 
control groups were selected; (2) the universe was re- 
fined and submitted to three specialists who independently 
chose those which they considered most relevant to the 
self-concept; (3) the statements agreed upon by two of the 
three specialists constituted the fifty-item Q-sort test; 

(4) a device was prepared to make group administration 
possible. 

At the beginning and end of the fall semester, 1958, 
self and ideal self-concept descriptions were obtained by 
the Q-sort test from members of an experimental group of 
186 students randomly selected from all General Psy- 
chology students, and a control group of 70 students ran- 
domly selected from all entering freshmen. Also, demo- 
graphic information was acquired and tabulated. 

During the period from the beginning to the end of the 
semester, the experimental variable, which was the 
experience of taking a General Psychology course over 
closed-circuit filmed television, was applied to the ex- 
perimental group. 

The Q-sort and demographic data were analyzed by 
IBM electronic computers. Intercorrelations were ob- 
tained between the four self and ideal self sorts (S,—S2, 
I,—I,, 8,-—I,, S,—1,) for each subject from both groups, 
converted into Fisher’s Z values, and differences tested 
by means of the t test of significance. When grouped 
according to various demographic categories, the subjects 
were compared by the same procedure. 

Findings. Hypotheses 1 through 3 were supported; 
hypothesis 4 was not. Further, no specific demographic 
influence elicited significant mean self-concept change or 
self—ideal self consistency change over its opposite. The 
following groups changed their mean ideal self-concept 
significantly or very significantly more than their oppo- 
site: (1) controls, (2) poorer psychology students, (3) Ne- 
groes, (4) Catholics, (5) those enrolled for 12 1/2 units 
or less, and (6) those whose fathers were professional or 
managerial workers. The experimental and control groups, 
as well as all but four of the demographic groups, changed 
significantly or very significantly toward closer self— 
ideal self consistency. All groups changed their self more 
than their ideal self-concept, but not significantly so. 
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A STUDY OF FIVE FACTORS INFLUENCING 
THE LEGIBILITY OF TELEVISED CHARACTERS 
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Purdue University, 1960 


Major Professor: N. C. Kephart 


Thirty-six university students served as subjects. 
These subjects, who were screened on the Bausch and 
Lomb Ortho-Rater for normal visual acuity, viewed 
televised displays during a one-hour experimental ses- 
sion. Two hundred fifty-two displays were presented for 
10 seconds each. Each display consisted of a nonsense 
syllable containing four Futura Medium characters (letters 
and numerals) of a given size and contrast condition. The 
experimental design made it possible to compare visi- 
bility across: (1) six viewing distances ranging from six 
to twenty-five feet, (2) three viewing angles ranging from 
0° to 38°, (3) three figure-background contrast conditions, 
(4) four character sizes ranging from 0.83 to 0.33 inch on 
the receiver screens and, (5) three time blocks within the 
one-hour testing session. The contrast conditions investi- 
gated were black on white, white on black, and white on 
medium gray. The stimulus characters subtended vertical 
visual angles ranging from 2.1 to 24.2 minutes of arc. 

Results indicate that characters subtending ten minutes 
of vertical visual angle could be perceived with nearly 
complete accuracy. The two high contrast figure-back- 
ground conditions produced approximately equal visibility, 
and a viewing angle as great as 19° was not detrimental 
to viewing accuracy. Further, it was found that no visual 
fatigue occurred during the one-hour viewing session. 
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CHILDREN’S USE OF 
WORD ANALYSIS TECHNIQUES 
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Columbia University, 1960 


Chairman: Irving Lorge 


The problem was to describe the ways children analyze 
words not recognized on sight and to specify techniques 
which differentiate good readers from poor readers. 

Subjects. Subjects were 78 public school children in 
Grades Three, Four, and Five, who were from a socio- 
economically depressed neighborhood and who evidenced 
the full range of primary word recognition techniques. 

Materials. Oral reading test materials were of three 
types: oral reading paragraphs, lists of words, and word 
parts which included phonograms, syllables, and combined 
syllables and were selected from the Gates Reading 
Diagnostic Tests Forms I and IJ and the Durrell Analysis 
of Reading Difficulty. The silent reading tests were of 
two types: word recognition or vocabulary and paragraphs 
or comprehension and included the Gates Advanced- 
Primary Reading Tests and the Gates Reading Survey. 
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To estimate verbal ability, the Vocabulary Test, Revised 
Stanford-Binet Scales Form L, was used. 

Design. The study compared eight groups of children 
classified according to High and Low Verbal Ability, 
Better and Poor Oral Reading, and Third and Fourth-Fifth 
Grade Placement with respect to frequencies of correct 
and incorrect applications of word recognition techniques. 

Results. In seven of the eight groups “No Response” 
was the most prevalent error. Further, for most groups, 
the frequency of “No Response” increased markedly from 
paragraphs to lists of words to the three types of word 
parts; and certain groups were particularly prone to “No 
Response.” Specifically, on paragraphs and lists of words, 
a high frequency of “No Response” was significantly re- 
lated to Poor Oral Reading-Low Verbal Ability groups and 
to High Verbal Ability-Third Grade Placement groups. On 
the three types of word parts, a high frequency of “No 
Response” was significantly related to Poor Oral Reading 
groups. 

For good readers, on paragraphs, a high frequency of 
“Configuration-Syllabication” and “Syllabication” errors 
was significantly related to Better Oral Reading-High 
Verbal Ability groups or to Fourth-Fifth Grade Placement 
groups. On lists of words, a high frequency of “Configura- 
tion-Syllabication” was significantly related to Better Oral 
Reading groups and Fourth-Fifth Grade Placement groups. 
On combined syllables, a high frequency of advanced 
analysis was significantly related to Better Oral Reading 
groups. 

For poor readers, on lists of words, a high frequency 
of “Spelling” and “Letter-sounding” errors was made most 
frequently by Poor Oral Reading-Low Verbal Ability 
groups. On phonograms, a high frequency of detailed 
analysis was significantly related to Better Oral Reading 
groups. On easy paragraphs, a high frequency of “Con- 
text” was significantly related to Poor Oral Reading 
groups. 

Conversely, on paragraphs, the classification Better 
Oral Reading was more closely related to the frequency 
of correct attempts than were Grade Placement or Verbal 
Ability. On lists of words, actual attempts of words were 
made more frequently by Better Oral Reading-High and 
Low Verbal Ability-Third and Fourth-Fifth Grade Place- 
ment groups than by Poor Oral Reading groups. 

Implications and Suggestions for Further Study. By 
analysis of reader responses to diagnostic tests in which 
context offers less and less contextual aid, the skilled 
examiner can identify word attack methods used by the 
reader. The value of teaching word perception methods 
in context is bolstered by the fact that readers with poorly 
developed techniques consistentiy used context; the impli- 
cation appears particularly applicable to verbally slow 
children in view of the median verbal ability score of the 
sample. 

The relationship of “No Response” should be studied 
with respect to the following: childrenof different statuses, 
e.g., chronological age, grade placement, and verbal 
ability; particular methods of teaching reading; different 
psychological atmospheres; and maturation and experi- 
ence. Microfilm $2.50; Xerox $4.60. 89 pages. 








CONTEXTUAL CONSTRAINT IN ENGLISH PROSE 
(L. C. Card No. Mic 60-2020) 


Walter Harold MacGinitie, Ph.D. 
Columbia University, 1960 


Chairman: Irving Lorge 


Restorations of words and groups of words omitted 
periodically from English prose were studied as indicators 
of the way in which the choice of words is determined by 
context. Since this form of the completion method has 
received extensive recent use with little recognition of 
many similar past applications, some of the more impor- 
tant developments in the history of the completion method 
were outlined. Previous developments in the study of 
language redundancy were also described. 

The patterns of omission which were used permitted 
comparison of the predictability of given words when 
different amounts of context were removed as periodic 
omissions in paragraphs. The usefulness of various cri- 
teria of correct prediction was studied in terms of fre- 
quency and reliability, and, as a result of this evaluation, 
two different criteria were chosen for use in the analysis 
of the data. Restorations were counted correct in one 
case only if they were exact restitutions of the original 
words, and, in the other case, all rationally and gram- 
matically acceptable restorations were counted. 

Words were restored in two descriptive paragraphs 
differing in style and difficulty. Results, based on differ- 
ent subjects, were substantially the same for both para- 
graphs. Each different set of omitted words was restored 
by 20 different college students. 

A comparison of the restorations in the different omis- 
sion patterns led to the following results: (1) There was 
no reliable difference in difficulty of restoration when 
every 24th, 12th, or 6th word was omitted, but omitting 
every 3rd word did make restoration more difficult. 

(2) When words were omitted in pairs, there was no 
reliable difference in difficulty of restoration, regardless 
of whether 22, 10, or only 4 words of context were left 
between each omitted pair. (3) Words omitted in groups 
of four were more difficult to restore than words omitted 
in pairs, and pairs were in turn more difficult to restore 
than single words. (4) Omitting an adjacent word made 
restoration more difficult, but it made no difference 
whether the additional omitted word preceded or followed 
the word to be restored. When each omitted word was 
scored separately, the above results were obtained re- 
gardless of whether all acceptable restorations were 
counted correct or whether return of the original word 
was required. When each group of adjacent omitted words 
was scored as a unit, the above results were also obtained 
for both scoring criteria, except that increasing size of 
omitted word-group had little effect on the number of 
exact plus acceptable restorations. 

These findings were interpreted as indicating that 
contextual constraints upon words in English prose decline 
rapidly with increasing distance of the context and that 
context beyond about five words has little effect on word 
choice. Some implications of this conclusion for the rela- 
tion of context to understanding were discussed. 

A consideration of the relation of context to the ability 
of subjects to supply a word which is both rationally and 
grammatically acceptable in the rest of the passage 
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suggested that neither the form nor the content of written 
English may be much constrained beyond about five words 
and that units in which thoughts are composed may seldom 
be greater than this length. 

Microfilm $2.50; Xerox $8.00. 171 pages. 


CERTAIN PERSONALITY VARIABLES RELATED 
TO SUCCESS IN VETERANS’ REHABILITATION 
TRAINING IN CLERICAL OCCUPATIONS 


(L. C. Card No. Mic 60-2048) 


Romine Ellwood Matthews, Ph.D. 
University of Minnesota, 1960 


Co Advisers: Cyril J. Hoyt 
C. Gilbert Wrenn 


The general purpose of this study was to throw some 
light on the problem of increasing the accuracy of pre- 
dictions of vocational or training success based on ability 
and aptitude test scores. Toward this end a population of 
Minnesota World War II veterans who had attempted re- 
habilitation training in clerical occupations was selected 
and studied. The predictor variables used were an index 
of ability based on one or more tests of general scholastic 
aptitude, the two parts of the Minnesota Clerical Test and 
twelve scales of the Minnesota Multiphasic Personality 
Inventory (validity scales L, K, F, and clinical scales 
1,2,3,4,5,6,7,8, and 9). It was hoped that findings based 
on the restricted population used would form the basis for 
hypotheses testable on other populations. 

The defined sample was divided randomly into a sample 
of 290 used for analysis and a sample of 265 used to vali- 
date observations made on the analysis sample. The 
analysis sample contained 163 and the validation sample 
161 rehabilitated cases. 

The linear discriminant function was applied to the 
analysis sample for two sets of predictors and toa 
sub-group (76) having neuropsychiatric disabilities for 
one set. The application of discriminant analysis on the 
analysis sample using an index of scholastic ability and 
two clerical test scores resulted in doubt regarding the 
hypothesis of no difference between the rehabilitated and 
discontinued groups (.05 > P >.01). When the twelve 
MMPI scores were added as discriminators, the hypothe- 
sis of no difference between the two groups was rejected 
(P < .01). When the lamda weights on the fifteen variables 
were applied to the validation sample the percentage of 
correctly classified cases was not significantly different 
from chance. 

The weights developed on fifteen variables on the 
analysis sample classified veterans in the neuropsychiatric 
sub-sample by rehabilitated status differently from the 
classification achieved for those veterans in the analysis 
sample without neuropsychiatric disability (P < .001). 

When the weights based on fifteen variables on the 
neuropsychiatric sub-sample were applied to that sub- 
sample no differences were found between rehabilitated 
and discontinued veterans (P > .05). 

A code design analysis was run on the analysis sample. 
The highest two T scores on MMPI clinical scales for 
each individual were used to tally the frequencies into a 





36-cell table. When the per cent of rehabilitated exceeded 
the per cent of discontinued in a cell that cell was desig- 
nated rehabilitated; otherwise the cell was designated 
discontinued. Validation sample frequencies were then 
tallied into the table. The classification by rehabilitated 
status based on this code design was significantly different 
from chance for the analysis (P < .01) but not for the 
validation sample (P >.05). 

The counselors who approved these veterans for train- 
ing presumably hoped all would succeed. For the experi- 
mental sample of 290 cases, 56.2 per cent succeeded; the 
discriminant function predicted 55.7 per cent correctly; 
the code design predicted 64.5 per cent correctly. For 
the validation sample of 265 cases 60.8 per cent suc- 
ceeded; the linear discriminant function correctly pre- 
dicted 51.3 per cent the code design predicted 50.6 per 
cent correctly. 

It is apparent from the tests and from the percentages 
that the linear discriminant function based on the scores 
on the MMPI scales, even with the index of ability and the 
Minnesota Clerical Test scores added, did not function to 
achieve useful discrimination on this population. 

The code design did not pass the statistical tests and 
resulted in no higher percentages than did the counselors 
except on the analysis sample. 

Microfilm $2.50; Xerox $7.40. 160 pages. 


THE RELATIONSHIP OF SELF CONCEPT 

DISCREPANCIES TO VOCATIONAL CHOICE, 

INTELLIGENCE, SCHOOL ACHIEVEMENT, 
AND SOCIOECONOMIC STATUS. 


(L. C. Card No. Mic 60-2350) 


Darrell Lee Moses, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Carnes 


The purpose of this investigation was to determine the 
relationship which existed between self-concept discrepan- 
cies and appropriateness of the field and level of voca- 
tional choice, aspiration level, intelligence, school 
achievement, and socioeconomic level. 

One hundred ninety-five twelfth grade boys were given 
the task of sorting fifty self-referent statements three 
times. The student was instructed to arrange the state- 
ments so that they represented his Self, his Self Ideal, and 
his Mother Ideal concepts. Statements of vocational choice 
were elicited from the student through the administration 
of a questionnaire. The choices, together with other 
information obtained from each student’s cumulative 
record folder, were provided to five vocational counseling 
specialists who rated the appropriateness of the vocational 
choices. Discrepancy scores for each combination of 
self-concepts were obtained and related to appropriateness 
of vocational choice and aspiration level. Discrepancy 
scores were also related to intelligence, school achieve- 
ment, and socioeconomic level. 

The tetrachoric correlation coefficient and the chi- 
square statistic were utilized in analyzing the data. 
Hypotheses were as follows: (1) there are significant 
interrelationships among the discrepancies between the 
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Self and the Self Ideal, the Self and the Mother Ideal, and 
the Self Ideal and the Mother Ideal concepts; (2) there are 
significant relationships between self-concept discrepan- 
cies and appropriateness of field and level of vocational 
choice; (3) there are measured differences in first and 
second field and level of vocational choices when related 
to discrepancies between the self-concepts; (4) there are 
significant relationships between self-concept discrepan- 
cies and vocational aspiration, intelligence, school achieve- 
ment, and socioeconomic level; (5) discrepancies between 
the self-concepts can be employed in combination with 
cognitive career factors to create a useful multiple pre- 
dictor of the appropriateness of the field and the level of 
vocational choice. 

Findings. The discrepancies between the self-concepts 
employed in the study were very significantly interrelated. 
The discrepancy scores between the self-concepts were 
not found to be related to the appropriateness of the choice 
of vocational field. The Self Ideal—Mother Ideal concept 
congruency was related in a statistically significant man- 
ner to choice of vocational level, intelligence, school 
achievement, and socioeconomic status. No significant 
differences were found between first and second choices 
of field or level of vocational selection when related to 
discrepancies between the self-concepts. Students who 
selected high vocational levels, however, were found to 
have little discrepancy between their self-concepts. When 
a selection of the best combination of factors employed in 
the study were used as a multiple predictor of appropriate- 
ness of choice of a vocational field, a .25 multiple corre- 
lation was found. The variables included intelligence, 
socioeconomic status, and Self Ideal—Mother Ideal con- 
cept discrepancy. When intelligence, Self Ideal—Mother 
Ideal concept discrepancy, school achievement, and 
socioeconomic status were employed in combination as a 
multiple predictor of appropriateness of choice of voca- 
tional level, a .40 multiple correlation was discovered. 

Educational Implications. Findings suggest that the 
Q-sort, designed to measure intrapersonal and non- 
cogpritive factors, can be added to the tools already in use 
by the high school counselor to increase the effectiveness 
of vocational guidance. On the basis of factors employed 
in this investigation, vocational counselors are not justi- 
fied in counseling a student to choose any given vocational 
field, but they may give valuable guidance in the selection 
of an appropriate vocational level. Since congruency 
between the Self Ideal and the Mother Ideal concepts is 
related to a student’s ability to choose an appropriate 
level when selecting a vocation, guidance personnel may 
wish to provide special opportunities to aid students with 
high discrepancy scores. 

Microfilm $2.50; Xerox $7.80. 166 pages. 





THE EFFECTS OF CONDITIONING UPON 
CHILDREN’S COLOR CHOICES AND COLOR USAGE 
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The Problem 





The purpose of this research has been to study the 
characteristics of the color choices of second grade 
children as they might be affected by conditioning and to 
investigate the possible effect of this conditioning treat- 
ment on the children’s color usage in art work. 


The Procedure 


The investigation was carried out with a population of 
sixty-nine second grade children from three school sys- 
tems. The experiment consisted of (1) three pre-experi- 
mental drawings to be done by each child on a given topic, 
(2) a test to determine the existing color preference of 
each child, (3) a series of planned individual experiences 
in color selection in an attempt to influence or change the 
color preference of each child, (4) the Corcoran color 
perception inventories, six tests in all, (5) two post- 
experimental drawings by each child--the final one asking 
for the representation of an object in the child’s favorite 
color. 

The conditioning of the children in the experiment was 
carried out with five sets of color-objects, six objects in 
a set. Each of the six objects was identical in form, size, 
and material and differed from the others in the set only 
in color. Six colors were used--red, blue, green, yellow, 
orange, and violet. The sets of color-objects consisted of 
the following forms: eggs, small rectangular boxes, 
circular plastic boxes, toy plastic cars, and cellophane 
party hats. A small reward could be concealed in each 
object. After determining the child’s existing color 
preference, experiences in choosing color were given to 
each child in four interviews repeated at one week inter- 
vals. The conditioning treatment consisted of the giving 
or the withholding of a reward as a child made a color 
choice from the series of six objects. No treatment was 
accorded the children in the control groups. Those in the 
reward groups were consistently rewarded for continued 
selection of their first color choice. The group receiving 
the frustration treatment found a reward in the object of 
their first color preference. Thereafter, no reward was 
found in any color-object by any child of this group. 
Seventeen conditioning experiences were given to each 
child; the experiences varied according to the group to 
which each child had been randomly assigned--control, 
reward, frustration. 





Conclusions 








The major findings of the study were these--that the 
effect of conditioning on the color preference of second 
grade children, through an emotional experience of 
pleasure or displeasure, caused statistically significant 
differences in the group responses to color preference 
and that the influence of the conditioning on the color 
preference of these children had some slight effect on 
their use of color in art expression. 

The findings of this investigation would indicate that 
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it was possible to influence or change the color choices of 
second grade children by means of experimental condi- 
tioning. Pleasurable and non-pleasurable experiences 
with chosen colors definitely influenced the subsequent 
color choices of the subjects when the colors were pre- 
sented in the form of color-objects and also, in the form 
of colored pictures or in the selection of colors used to 
express an object in drawing. 

Statistical analysis of the gain in quality of the art 
work as judged by a group of art educators indicated that 
there was no discernible effect on the quality of the 
children’s drawings caused by the conditioning treatment 
in this study. 

The results of this investigation would indicate that 
preferences for colors are probably acquired responses, 
based on emotional experiences, and are capable of being 
modified by other meaningful experiences. 

Microfilm $2.50; Xerox $6.80. 142 pages. 


A COMPARISON OF STUDENTS’ EVALUATIONS 
OF GUIDANCE SERVICES UNDER VARYING 
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Gladys Muriel Thomson, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Carnes 


This investigation in the field of Educational Guidance 
was concerned with a comparison of the ratings of students 
of the guidance services they had received in high school, 
under three different plans of organization. The hypothesis 
examined in this study was that there are significant dif- 
ferences in the evaluative responses of students to guidance 
services provided under (1) full-time counselors, (2) part- 
time counselors, or (3) basic-course teacher-counselors, 
in schools in the Los Angeles area. 

Data were gathered from 2,335 senior students in 
twelve high schools which had been selected on the basis 
of type of guidance program. The students recorded on 
an evaluative instrument whether or not they had wanted 
guidance help and the degree to which they felt they had 
received it in nine areas of guidance. These areas were: 
scheduling classes, educational planning, vocational se- 
lection, college selection, selection of extracurricular 
activities, increased self-understanding, personal prob- 
lem solving, increased ability to deal successfully with 
others, and learning better study habits. 

To test the hypothesis, an effort was made to deter- 
mine (1) the proportions of students who did or did not 
want help in specific areas of guidance, (2) the ratings of 
the guidance received in specific areas of guidance, and 
(3) the proportions of students who (a) felt that they had 
not received guidance help when they desired it and 
(b) both wanted and felt they had received help in specific 
areas of guidance. 

The data were treated by chi-square comparison 
according to the sex and mental ability level of the stu- 
dent, with the type of guidance organization a common 
denominator to all comparisons. Significant differences 
were found in 82 of the 342 comparisons made. 





Major findings on the basis of these comparisons were: 
(1) Students having full-time counselors were the most 
favorable and those having part-time counselors the least 
favorable to the guidance they had received. (2) Girls 
were slightly more favorable to the guidance received 
than were boys, although there was no difference in the 
proportions of girls and boys who indicated that they had 
wanted help. (3) On the whole, students having basic- 
course teacher-counselors wanted proportionately the 
most guidance help. (4) Comparisons within mental ability 
groups yielded significant differences only between those 
of average mental ability. (5) Students of average mental 
ability were the most favorable and those of above-average 
mental ability the least favorable to the guidance received. 
(6) Students having part-time counselors most frequently 
felt that they had not received guidance help when they 
desired it. 

On the basis of the findings, the hypothesis was upheld 
that there are significant differences in the evaluative 
reactions of students to guidance services provided under 
different plans of organization in the Los Angeles area. 

It was recommended that administrators examine their 
plans of guidance organization in the light of the findings 
of this study. Microfilm $3.00; Xerox $10.35. 230 pages. 
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CRITICAL REQUIREMENTS FOR EFFECTIVE 
TEACHING IN PROFESSIONAL PREPARATION 
COURSES IN PHYSICAL EDUCATION AT 
CALIFORNIA STATE COLLEGES 


(L. C. Card No. Mic 60-2066) 


Carl Webber Benton, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Metheny 


This study was concerned with the effectiveness of 
instructional procedures utilized in methods courses 
included in professional preparation curricula for teachers 
of physical education as offered by the California state 
colleges. The critical incident technique developed by 
Flanagan and his co-workers was utilized to conduct the 
study. 

More specifically, the study attempted to answer the 
following questions: (1) What are the critical behaviors 
of instructors in methods classes included in the profes- 
sional preparation curriculum for physical education 
teachers at California state colleges? (2) Which critical 
behaviors are considered effective (ineffective) by 
(a) students presently enrolled in the selected methods 
courses in the professional preparation programs or by 
students who had recently completed them, (b) students 
doing their directed teaching in the public schools, and 
(c) by college physical education instructors? (3) How do 
the effective (ineffective) critical behaviors reported by 
these three groups differ? (4) What are the critical 
requirements for the effective direction of learning? 

(5) How may these lists of critical requirements be used 
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to improve instruction in selected methods courses for 
the preparation of physical education teachers? 

Three hundred seventy-two critical incidents illustrat- 
ing effective teaching behavior and 350 incidents illustrat- 
ing ineffective teaching behavior were collected from 
students, student teachers, and instructors in ten Cali- 
fornia state colleges. From these data, separate lists of 
critical requirements for teaching were developed from 
the observations submitted by each sample group. 

A master list of critical requirements was then con- 
structed from these separate lists. From this master 
list, a check list that might be used to evaluate teaching 
procedures in methods courses in physical education was 
developed. 

Findings. (1) For all samples combined, the highest 
percentages of effective behaviors were reported in the 
subareas “adaptation of psychological principles of learn- 
ing,” “instructional procedures,” and “evaluation of the 
learning situation.” For ineffective behaviors, the sub- 
areas “adaptation of psychological principles of learning” 
and “instructional procedures” contained the largest num- 
ber of statements illustrating poor teaching. (2) Differ- 
ences between observations of effective and ineffective 
critical behaviors of male and female instructors were 
negligible. (3) The critical requirements elicited by the 
study provided a logical basis for the development of a 
check list of effective and ineffective teaching behaviors 
that might be used to evaluate and contribute to the im- 
provement of the effectiveness of instructional procedures. 
(4) The major differences between effective and ineffec- 
tive teaching procedures are identified with (a) selection 
and planning of meaningful learning experiences, (b) utili- 
zation of a variety of teaching procedures, (c) instructor’s 
application of principles of learning in his own teaching, 
and (d) provision of opportunities for students to put into 
practice the procedures they have been taught. 


Conclusions. Within the limitations of this study, which 





dealt only with methods courses included in professional 
preparation curricula for teachers of physical education 
as offered by the California state colleges, and within the 
limitations imposed by the subjective nature of the critical 
incident technique, it may be concluded that the effective- 
ness and ineffectiveness of specific kinds of instructional 
behaviors can be differentiated with reasonable objectivity 
in terms of observations recorded by either students or 
instructors. 

Recommendations. The check list developed in this 
study provides a semi-objective approach to evaluation of 
teaching effectiveness. It appears to be adaptable for use 
in programs of student evaluation of instructors, self- 
evaluation by instructors, and possibly administrative 
evaluation of instructors. 

It is recommended that the proposed check list be 
subjected to further study by using it in a variety of 
instructional situations, with a possible view to develop- 
ing rating scales that might be used by students, instruc- 
tors, and administrators for evaluating the teaching 
performance of both student instructors and college 
instructors. Microfilm $2.50; Xerox $7.00. 150 pages. 
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Adviser: Robert M. Magee 


The study was designed and accomplished for the pur- 
pose of gaining additional insight into ways in which the 
administration of the undergraduate preparation of certi- 
fied school music teachers could be improved. Answers 
were sought to these questions: 

1. Of all the American universities which offer this, 
which ones have a large, complex administrative organi- 
zation comparable to Wayne State University? 

2. What observations can be made concerning the 
general organizational pattern of these universities? 

3. How is the general organizational pattern related 
to the responsibility for certain administrative practices 
of the program? 

4. What is the distribution of the course requirements 
among the liberal, the specialized, and the professional 
education areas? 

5. How does this distribution conform to the estab- 
lished MENC-NASM-AACTE curriculum standards for the 
balance of the course requirements? 

6. How is the amount of this conformity related to the 
organizational pattern and the administrative practices? 

7. Which organizational pattern and which administra- 
tive practices of the universities studied appear best to 
meet the criteria as developed by the writer? 

Data used were: (1) lists of member organizations of 
the American Association of Colleges for Teacher Educa- 
tion, and the National Association of Schools of Music; 

(2) publications of the American Council on Education; 

(3) School and Society; (4) The College Blue Book; (5) re- 
sponses to correspondence; (6) official university cata- 
logues and bulletins; (7) first-hand observations; 

(8) unpublished departmental documents; (9) discussions 
with music educators; (10) the MENC-NASM-AACTE 
curriculum standards; and (11) personal visits to three 
universities which were carefully selected for studies in 
depth. 

Under the conditions and limitations of the study, it 
was discovered that: (1) Fifty-seven universities offering 
this program were found to have large, complex organiza- 
tions similar to Wayne State University. (2) All of these 
universities had autonomous colleges of education and 
autonomous colleges of arts and sciences (liberal arts). 
Eleven others had autonomous schools of music, and 
twenty-eight had neither. (3) Seven different ways were 
found by which the course requirements were determined; 
and colleges of education were either fully responsible 
for, or cooperated in this practice in all but ten of the 
universities. (4) There were six different ways by which 
the degrees were awarded; and colleges of education were 
either entirely or cooperatively responsible in approxi- 
mately half the curriculums. (5) The bachelor of music 
and the bachelor of music education degrees were offered 
most frequently but seven other kinds were awarded for 
substantially the same preparation. (6) There were six 
different ways that qualified applicants were recommended 
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for certification, and colleges of education were responsi- 
ble in all but nine universities. (7) A study of the course 
requirements indicated that: (A) twenty-four curriculums 
were not below the recommended minimum in any area, 
and six were less than one per cent below; (B) twenty- 
eight curriculums were more than one per cent below in 
required courses in specialized education, and four of 
these same curriculums were also below in required pro- 
fessional education courses; (C) one other curriculum was 
more than one per cent below in required courses in 
professional education only, and two curriculums were 
more than one per cent below in required liberal education 
courses only. (8) Universities with autonomous schools 

of music which had the major responsibility for the ad- 
ministrative practices had the greatest percentage of 
curriculums showing the highest conformity to the 
standards. Microfilm $4.70; Xerox $16.65. 367 pages. 
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ACADEMIC ACHIEVEMENT IN GRADE SIX 
SCIENCE RESULTING FROM SUPPLEMENTARY 
INSTRUCTION BY OPEN CIRCUIT TELEVISION 


(L. C. Card No. Mic 60-2151) 


Donald Earl Enders, Ed.D. 
The Pennsylvania State University, 1960 


I. PROBLEM 


The problem in this study was to investigate the aca- 
demic achievement that would result from usirg television 
as a supplementary aid to the teaching of science in the 
sixth grade. 


Il. SUMMARY OF STUDY PROCEDURES 


Two experiments were conducted to investigate the 
problem. 


1. The inter-school experiment compared the academic 
achievement in science of children in the sixth grade 
of the Camp Hill, Pennsylvania, schools, with chil- 
dren in the same grade in the South Middleton 
Township, Pennsylvania, schools. For twenty weeks 
the Camp Hill children received a weekly fifteen- 
minute planned science television program related 
to the science unit being taught. The South Middle- 
ton Township children were taught the same material 
for the same length of time without benefit of tele- 
vision. 


. The intra-school experiment compared the academic 
achievement in science of the five sections in sixth 
grade in the Camp Hill schools. One section ex- 
perienced a planned fifteen-minute science television 
program related to the unit being studied. The other 
four sections experienced the same television pro- 
gram on only one-half of the science units. The 
conventional method of instruction was used to teach 
the units that were not supplemented by television. 





The experiments were designed to control the influence 
of the following factors: (1) the length of time the children 
studied science; (2) the material included in the science 
lesson; (3) the number of science lessons viewed on 
television; (4) the mental ability of the groups; (5) the 
school environment; (6) the source of science information; 
and (7) the teacher, by providing an opportunity for the 
same teacher to instruct the same children with television 
and non-television lessons. 

A one hundred-nine item objective-type science test, 
administered as a pre-test and as a post-test, was used 
to evaluate the inter-school experiment. 

The intra-school experiment was evaluated by a ten 
item objective-type test administered at the close of each 
science lesson. The tests were designed to measure the 
science concepts developed in the lesson. 


Ill. FINDINGS AND CONCLUSIONS 


In these experiments a comparison was made between 
the test results recorded for a group of children whose 
science instruction included the use of television with the 
test results recorded for children who were taught science 
without the influence of television. If television is an 
effective aid in the learning of science then it would logi- 
cally be expected that all groups would score higher on 
the television-supported science lessons. 

The results in the inter-school experiment showed 
more improvement for the group that received television 
with twenty science lessons than the group that did not have 
the benefit of television. The group that viewed television 
with twelve science lessons also achieved more than the 
group that did not experience television. However, since 
the group that experienced television with twelve science 
lessons achieved more than the group that viewed tele- 
vision with twenty science lessons, the inter-school 
experiment does not demonstrate the effectiveness of 
television as an instructional medium. 

The difference in the socio-economic status of the 
children and the influence of the teachers were two fac- 
tors that were not controlled in the inter-school experi- 
ment. This could have been a contributing factor to the 
results. These variables were controlled in the intra- 
school experiment. Nevertheless, in the intra-school 
experiment two of the four groups scored higher when the 
lessons were supplemented with television and the other 
two groups achieved more without television. Conse- 
quently, the logically expected results were not consistent 
and the effectiveness of television as an instructional 
medium in the teaching of science is not demonstrated. 

Microfilm $2.50; Xerox $6.60. 137 pages. 
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VOCATIONAL LEVEL OF ASPIRATION 
IN SELECTED HIGH SCHOOL 
WORK EXPERIENCE PROGRAMS 


(L. C. Card No. Mic 60-2346) 


Roy Martin Fitch, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Olson 


The purpose of this study was to explore the vocational 
aspirations of students in work experience programs and 
compare the results with matched control groups. The 
problems to be investigated were as follows: (1) to deter- 
mine if students in work experience programs make more 
meaningful and realistic job choices than do nonpartici- 
pants, (2) to determine if work experience promotes the 
work habits, desirable personal characteristics, and 
cooperative attitudes believed essential to general job 
intelligence, (3) to determine if exploratory work experi- 
ence allows for a broader and deeper understanding of 
the job potentials and limitations than would the more 
restricted work experience programs, (4) to determine if 
work per se offers opportunities to achieve the above 
objectives, even though such work experiences are not 
under the guidance and supervision of the school. 

Three California school districts cooperated in the 
study, and 135 matched pairs of individuals were used for 
the sample. Initial and final levels of aspiration were 
determined and compared within and among all the groups. 
A questionnaire was also administered to determine if 
differences existed in attitudes and general job intelli- 
gence. Statistical procedure included analysis of co- 
variance and chi-square. 

Findings. (1) Both experimental and control groups 
demonstrated insight into vocational selections. Experi- 
mental “work” and “work experience” girls were moti- 
vated to elevate final level of aspiration significantly over 
initial level of aspiration. (2) There were no significant 
differences in work habits, desirable personal character- 
istics, and cooperative attitudes between experimental 
and control groups or between sexes. (3) Girls in 
exploratory work experience programs were motivated 
to higher levels of aspiration but chose jobs higher than 
mental ability would warrant. (4) Girls in work situations 
also aspired to higher levels of aspiration than mental 
ability would warrant. (5) Both control and experimental 
groups expressed the belief that success would come early 
in life—girls before the age of thirty, boys before the age 
of thirty-five. (6) Top salary expectations for girls 
placed them in the top 5 per cent of national income for 
females; top salary expectations for boys placed them in 
the top 7 per cent of national income for wage earners. 

Conclusions. (1) Boys were more realistic than girls 
in vocational aspirations. (2) Work experience did cause 
girls to elevate level of aspiration. (3) Boys aspired to 
higher job classifications than do girls. (4) Socioeconomic 
background of the family had direct positive relationship 
to vocational aspiration. (5) Boys and girls in this ex- 
periment were not realistic in terms of achieving quick 
success or ultimate salary expectations. (6) Both control 
and experimental groups demonstrated good understanding 
of characteristics and attitudes desirable in a worker. 

(7) All groups expressed a need for considerable addi- 
tional information pertaining to job selection. 








Recommendations. (1) Lower the age requirements in 
work experience programs to aid dropouts in discovering 
job potentials and to elongate program of regular students. 
(2) Integrate more vocational learning into general educa- 
tion. (3) Establish close cooperation between counselors 
and work experience directors. (4) Evaluate needs of 
dropouts and graduates to improve programs. (5) Estab- 
lish close relationship with students participating in work 
experience programs and invite questions in an attempt 
to anticipate future needs. (6) Continue research into the 
demonstrated needs of management and service organiza- 
tions and attempt to make such needs compatible with the 
needs of the individual. 
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THE DOCTOR OF EDUCATION PROGRAM 
AT WAYNE STATE UNIVERSITY: AN APPRAISAL 
OF INSTITUTIONAL AIMS, RECIPIENT 
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Claire Cook Irwin, Ph.D. 
Wayne State University, 1960 


Adviser: Wilhelm Reitz 


Statement of the Problem.-In the main, this study was 
devoted to an evaluation of selected aspects of the Doctor 
of Education Program at Wayne State University. More 
specifically, aspects studied were the various pertinent 
official requirements as they relate to program objec- 
tives--admissions criteria and procedures, courses of 
study, and, the examination system; graduates’ assess- 
ments of professional, academic, and personal experiences 
as well of post-degree growth; assessments and projec- 
tions of the graduate faculty and of the administrative 
officers of the College of Education and of the Graduate 
School (Division); and, certain quality dimensions of 
completed Doctor of Education dissertations. 

Sources of Data and Methodology.-In order to appraise 
strengths and weaknesses of these crucial program as- 
pects, methodological inquiry consisted of tabular and 
content analyses of: (1) official degree program tran- 
scripts for the first 135 doctoral graduates in Education 
in terms of approximately 50 personal variables and 30 
course variables coded on 5877 IBM cards; (2) 32-page 
questionnaire schedules (covering six major aspects of 
the program) sent to the 135 degree recipients for which 
a 100 per cent sample was obtained; (3) 41 tape-recorded 
interviews (covering five important program phases) of 
graduate faculty members and administrative officers; 
and (4), rating procedures employed to judge certain 
quantitative (18) and qualitative (31) aspects of 100 com- 
pleted dissertations (involving 91 doctoral students in 
orientation seminars and methods of research classes). 

Major Findings.-including relevant data and pertinent 
comments were presented as sectional summaries in the 
concluding chapter and extending to about 50 pages of text. 











I. In general, institutional intent as specified in 
official publications had been fulfilled in practice 
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IV. 


with certain exceptions relative to undergraduate 
majors, honor point averages, Non-Education 
work. 


Recipients felt that program work had been 
largely satisfactory; that most rewarding experi- 
ences had been related to general and specific 
staff relationships, personal involvement, and the 
motivation of fellow-students. Weaknesses of the 
program, graduates felt, centered around admin- 
istrative aspects; curriculum; dissertation work; 
and, paradoxically, specific staff relationships. 


It was the judgment of the faculty that Wayne 
State’s program compared favorably with similar 
programs in other institutions; that the program’s 
greatest strength lay in continuing professional-- 
personal relationships and rapport established 
between doctoral graduates and faculty; that the 
program’s greatest weakness was centered in the 
problem of initial selection and selective reten- 
tion of students. 


Tremendous quantitative and qualitative varia- 
tions were apparent in completed dissertations. 


Recommendations were selectively summarized as 


follows: 
L 


Administrative aspects.-of the program should be 





clarified and strengthened by: (1) more effective 
communication relative to program requirements; 
(2) more specific definition of program goals to 
discourage those who enter merely for purposes 
of eventual local salary increments rather than 
the drive for advanced professional attainment. 


Admission to applicancy.-should be based upon 





distributed evidence of qualification in terms of 
well-specified criteria, including superior 
scholarship; sound general education background; 
cultural orientation; and, professional leadership. 
Retention in the program should be determined by 
second level criteria, including academic excel- 
lence; inter-personal adequacy; strong motiva- 
tion; capacity for creativity; and, sensitivities 
toward persons and problems. 


Curriculum.-should be re-examined and re- 





structured to strengthen course content, to 
eliminate duplication, and to ameliorate pro- 
liferation of courses. There should be more 
leeway for counseled rather than directed pro- 
grams. Seminar courses should be offered in 
terms of the following blocks--professional back- 
grounds, research design, and thesis-writing 
problems. 


Dissertations. -Both quantitative and qualitative 





standards for Doctor of Education dissertations 
should be held high. Better and earlier faculty 
advising would improve dissertation efficiency. 
Study problems of “national” rather than of 
“local” service significance should be chosen for 


doctoral investigation. 


Examination system.-should be re-examined and 





objectives and standards defined for each of the 
examination levels. 





VI. Public Relations.-The College of Education with 
University support should work diligently to 
publicize achievements of doctoral graduates in 
Education, and, to organize a program of active 
recruitment of high calibre persons who would 
come to Wayne State’s campus to participate in 
the Education doctoral program. 





Continuing Evaluation.-Constant appraisal and 
assessment of aims, objectives, processes, 
implementation, and outcomes should become an 
integral and constituent part of the program’s 
life and operation. 
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THE RELATIONSHIP OF THE BASIC SKILL 
DEVELOPMENT OF SIXTH GRADE 
GIFTED CHILDREN TO NINTH GRADE 
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Edna Bertha Koehn, Ph.D. 
University of Minnesota, 1960 


Problem: To what extent can the achievement of gifted 
children at the ninth grade level be predicted on the basis 
of sixth grade achievement in the basic skill areas? The 
study was also designed to include: 


(1) Comparisons of the achievement of the sexes. 


(2) Relationships between the basic skills measured 
at a sixth grade level. 


(3) Relationships between the content fields at the 
ninth grade level. 


(4) Relationships between the basic skills at the sixth 
grade level and the content fields at the ninth grade 
level with the effects of intelligence controlled. 


(5) Relationships between the basic skills at the sixth 
grade level with the effects of intelligence con- 
trolled. 


(6) Relationships between the content fields at the 
ninth grade level with the effects of intelligence 
controlled. 


Design and Procedures: Sample consisting of sixty 
students above 120 IQ as measured by the Revised Stanford 
Binet had completed their sixth grade at the University of 
Minnesota Elementary School and all had at least finished 
their ninth grade at University High School in June, 1959. 
Test results utilized were the Iowa Tests of Basic Skills 
on a sixth grade level and the Iowa Tests of Educational 
Development on a ninth grade level. 

A table of means was constructed for both sixth and 
ninth grade scores. The differences between the means, 
variability and regression coefficients for the boys and 
girls were tested for homogeneity. Boys and girls were 
not found to be significantly different at the one per cent 
level in variability. To remove mean differences signifi- 
cant at the one per cent level in Quantitative Thinking and 
in Natural Science, subclass class values rather than mean 
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differences were used although the boys and girls were 
combined and tested as one sample. The product moment 
correlation and partial correlation coefficients were used 
in determining relationships between sixth and ninth grade 
success and the interrelationships between the various 
content fields at the ninth grade level and each of the sixth 
grade basic skills. 


Findings: 
(1) All zero order relationships among the measured 


skills were statistically significant at the one per 
cent level. 


(2) Tests of basic study skills at a sixth grade level 
have predictive value in the achievement of gifted 
children. 


(3) Gifted boys and girls like average children mani- 
fest trait variability. 


Gifted boys and girls on the whole, in this sample, 
showed significant differences in achievement at 
the ninth grade level in the areas of Mathematics 
and Natural Science where the boys exhibited 
higher academic achievement than the girls. In 
Language and Social Studies no significant differ- 
ences between the sexes were found. 


There are certain general skills such as Reading 
Comprehension that seem to be associated with 
later success in all content fields. 


Some skills highly specialized in nature were found 
to be of most value when applied to a specific 
content field. For example: Map Reading was 
most related to social studies; Graph Interpreta- 
tion to Arithmetic. 


On the basis of the tests used, achievement in 
Science appeared to be difficult to predict. 
Microfilm $2.50; Xerox $7.60. 163 pages. 


A COMPARISON OF THE FORETHOUGHTS 
OF SIXTH-GRADE STUDENTS CONCERNING 
THE FIRST YEAR OF JUNIOR HIGH SCHOOL 
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FIRST YEAR OF JUNIOR HIGH SCHOOL 


(L. C. Card No. Mic 60-1940) 


Isidore Morris Koenig, Ed.D. 
New York University, 1960 


Chairman: Professor Harvey W. Zorbaugh 


General Statement 





People are normally inclined to have forethoughts about 
events which they anticipate. These forethoughts influence 
behavior. For most people the more realistic information 
held concerning a new, normal situation into which they 
are entering, the better will be their adjustments to it. 
Sixth graders are no different from other persons in this 
respect. Thinking along this line, the purpose in this 
investigation is to compare the forethoughts of sixth 





graders concerning the seventh grade with reality as seen 
through their afterthoughts at the end of the seventh grade. 
Comparing forethoughts with afterthoughts will give a 
picture of how realistic the sixth graders are concerning 
what they expect in the seventh grade. It is intended that 
the specific realistic and unrealistic forethoughts brought 
to light will be useful in facilitating the adjustments of 
future entrants into junior high school by providing infor- 
mation concerning particular student attitudes to the pro- 
fessional educators who are charged with carrying out the 
appropriate procedures of orientation. 


Procedures Used in Collecting and Treating Data 








The researcher obtained a random sample of 184 sixth 
graders with whom to conduct the study. Each student was 
interviewed individually twice--once at the end of the sixth 
grade to ascertain the status of his forethoughts concern- 
ing the junior high school, and again one year later to get 
a view of the reality situation as seen through his after- 
thoughts at the end of the seventh grade. An appropriate 
questionnaire of seventy questions divided into five cate- 
gories was used in all interviews. 

Quantitative responses to forethoughts were compared 
with quantitative responses to afterthoughts to yield 
realism scores. The 184.students were divided into 
groups on the basis of sixteen variables to see if there 
were significant differences in extent of realism between 
related groups. Analysis of variance was the technique 
used in comparing the mean realism scores of related 
groups of students. 

The sources of the forethoughts of the youngsters were 
also investigated. 


Summary of Results and Conclusions 


The most widely held forethoughts and afterthoughts of 
the students are specifically documented. 

The most prevalent sources of the forethoughts of the 
sixth graders concerning the seventh grade seem to be the 
following: Elementary-School Experiences, Guidance 
Counselors, Junior-High-School Friends, Orientation 
Visits to Junior High Schools, Junior-High-School Prin- 
cipals. 

The most realistic forethoughts are particularized; 
the same is done for the most unrealistic forethoughts. 

Experiences which these pupils have in the seventh 
grade appear to influence their afterthoughts. Actual, 
stated experiences are detailed in this investigation. 

The students included in this research seem to be 
comparatively realistic in the following categories of 
questions: Student-School, Student-Teachers, and Student- 
Courses. They appear to be comparatively unrealistic in 
these categories: Student-School Outcomes and Student- 
Peers. 

The following variables show some statistically sig- 
nificant differences in extent of realism among related 
groups of youngsters: Older Sibling, Academic Achieve- 
ment, Intelligence, Mental Age, Major-Subject Failure, 
Sixth-Grade Teacher, Core Teacher, and Junior High 
School. 

The similarities in levels of realism found among 
related groups of pupils appear usually to be greater than 
the differences found among these groups. In other words, 
groups of students divided according to the variables 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 135 





seem generally to be more alike than different in level 
of realism. 

The extent of realism for all of the 184 youngsters for 
the total interview is 98.06 out of a possible scoring range 
of 0-140. This means that the pupils are just more than 
two-thirds (70.04%) realistic in their forethoughts con- 
cerning the seventh grade. This appears to be a relatively 
high level of realism. 

Microfilm $2.70; Xerox $9.45. 206 pages. 


INDUSTRIAL EDUCATION IN PUERTO RICO: 
AN EVALUATION OF THE PROGRAM IN 
“OPERATION BOOTSTRAP” FROM 1948 TO 1958. 


(L. C. Card No. Mic 60-2123) 


John Richard McElheny, Ph.D. 
The Ohio State University, 1960 


The major purpose of this study was to investigate and 
evaluate the industrial education program in Puerto Rico 
and its contribution to economic development during the 
years 1948 to 1958. The research design of this study may 
be characterized as historic descriptive. An analysis of 
the organization and management of the program was made. 
An evaluation of the program was made through interviews, 
visits to schools, and discussions. Data collected through 
the survey were classified, reported, and interpreted. 

An evaluation of the role of industrial education in the 
development of an economy and cuiture should consider 
the interrelations between purpose and process, between 
social institutions and administrative processes, between 
a way of life and ways of furthering that way of life. Since 
the level of economic welfare depends largely upon the 
skill of the individual, the level of technical competence 
of the worker becomes of crucial importance. If a country 
increases the amount of education and technical training, 
the income of that country will increase beyond the cost of 
the education. 

The island of Puerto Rico was colonized by Spain in 
1508 and continued for almost 400 years in the Spanish 
colonial tradition. With the transfer of Puerto Rico to the 
United States of America by the Treaty of Paris in 1898, 
the population began a transition to both the English lan- 
guage and the economy of the mainland. In 1950, with 
autonomy and quasi-statehood a reality, the Economic 
Development Administration (Fomento) was created to 
stimulate economic growth. The productivity of the labor 
force was considered to be a function of the educational 
system. 

The Fomento program has succeeded in reaching 
projected goals, and industrial education has played a 
fundamental role in the economic development of the 
island. However, the rapid increase in industrial activity 
and immigration are slowly creating a shortage of trained 
workers. 

The two phases of industrial education, industrial arts 
and trade and industrial education, have different but 
interlocking objectives, and the administration of both 
programs has been under the Board for Vocational Edu- 
cation since 1947. Over a half million dollars has been 
budgeted to industrial arts, and three million to trade and 
industrial education for physical facilities during the years 





1948-58. Enrollments have stabilized at 32,000 for in- 
dustrial arts and at 22,000 for trade and industrial educa- 
tion. It is estimated that the needs of industry willsurpass 
the number of high-school graduates by more than 100,000 
in 1975, making the need for student retention already 
critical. 

The industrial education program of Puerto Rico may 
be characterized by this statement: “Developed from 
sound philosophical bases and keyed to a rapidly expanding 
economy, industrial arts and trade and industrial education 
have participated in and contributed to the industrializa- 
tion of Puerto Rico, and together they have implemented 
human resources as a keystone to the success of the 
economy of this State.” 

The major recommendations of the study are (1) to 
develop pilot model industrial arts laboratories in stra- 
tegic locations about the island for curriculum develop- 
ments, pre-service and in-service teacher preparation, 
and exemplary teaching; (2) to provide follow-up studies 
of job placements, work records, and drop-outs in the 
trade and industrial program; and (3) to aid in long-range 
planning for the period 1965-75. 
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THE ESTABLISHMENT OF INTEGRATED 
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University of Southern California, 1960 


Chairman: Professor Olson 


This study was made to answer the question, How can 
integrated algebra-geometry courses be established in the 
schools of California as part of the program of students 
preparing for admission to liberal arts college? It inves- 
tigated the limitations set on their acceptance of such 
courses by college directors of admissions and by high 
school and junior college administrators and mathematics 
teachers. 

Five questionnaires were prepared with the assistance 
of the Research Committee of the California Mathematics 
Council—Southern Section. The first was sent to high 
school districts, private schools, and junior colleges to 
determine where integrated courses were being taught or 
planned. Those institutions found to be offering such 
courses were sent the second questionnaire to determine 
the characteristics of these courses. The third was sent 
to mathematics teachers to determine their attitudes 
toward integrated courses. The fourth and fifth were sent 
to college directors of admissions to determine their 
willingness to accept integrated courses. 

Findings. (1) Colleges would accept integrated courses 
for students not majoring in science. (2) An integrated 
course would be accepted by more administrators if 
adopted throughout the state. (3) Teachers disagreed over 
the value of integrating algebra and geometry. (4) Sepa- 
rate algebra and geometry courses were preferred by 
most respondents for science majors. (5) Only twenty- 
three secondary institutions offered integrated courses. 
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(6) Districts with more than 1,000 pupils in grades nine 
through twelve offered integrated courses more frequently 
than did smaller districts. (7) Districts with a six-year 
secondary organization offered integrated courses more 
frequently than did districts with four-year high schools. 
(8) Integrated courses were never found as the only 
algebra-geometry courses in high schools; this arrange- 
ment was found in two junior colleges. (9) The chief weak- 
nesses of integrated courses were lack of adequate ma- 
terials and inappropriate selection of students. 

Conclusions. (1) The apprehension of administrators 
concerning college acceptance of integrated courses was 
not well founded. (2) Local development of integrated 
courses will be limited. (3) The majority of California’s 
mathematics teachers are not ready to accept integrated 
courses. (4) Willingness to reorganize a district ona 
6-6 or 6-3-3 plan is indicative of willingness to reorganize 
the curriculum; willingness to unify a district is not as 
good a criterion. 

Recommendations. (1) Integrated courses should be 
offered only as a second track in the college-preparatory 
mathematics curriculum. (2) Students should be counseled 
into one sequence or the other, when two are offered, on 
the basis of their interest and ability in mathematics; all 
such students should be college-capable. (3) Rather than 
textbocks, publishers should issue booklets, each covering 
a logically organized unit of mathematics; unifying con- 
cepts should be carried throughout such units. Districts 
could plan their own courses around these. (4) The College 
Preparatory Mathematics Experiment should be revived 
as a continuing program to develop a course for liberal 
arts students. (5) The relationship between organizing 
six-year secondary units and curriculum experimentation 
should be studied further. 
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THE EFFECTS ON CHILDREN AND THEIR 
TEACHERS OF AN IN-SERVICE EDUCATION 
PROGRAM EMPHASIZING THE 
EMOTIONAL NEEDS OF CHILDREN 


(L. C. Card No. Mic 60-2164) 


Mary Catherine Meehan, Ed.D. 
The Pennsylvania State University, 1960 


The study was based on the Needs Theory and its ap- 
plication in the elementary school as developed by Louis 
E. Raths and his associates. 

Interested teachers and their students from four 
schools within a similar social-economic area of Kansas 
City, Missouri participated in the study. The total groups 
involved were as follows: (a) fourteen experimental and 
twelve comparison teachers; (b) 309 experimental and 273 
comparison students from kindergarten through Grade 
Seven in the classes of the above teachers; (c) and forty- 
two selected children from the experimental classes whose 
behavior indicated unmet emotional needs and a similar 
group of thirty-two selected children from the comparison 
classes. 

Essentially, this study was an effort to help the experi- 
mental teachers develop a better understanding of chil- 
dren’s emotional needs through an in-service education 





program. The experimental teachers then tried to meet 
the unmet emotional needs of their selected children 
through a direct application of the information and tech- 
niques acquired during these meetings. To determine the 
effectiveness of this program, an evaluation of the experi- 
mental classes as a whole, the selected children in these 
classes, and the experimental teachers as compared to the 
comparison groups and their teachers was made on a 
before-and-after-basis. 

The first hypothesis of this study proposed that an 
in-service education program with elementary teachers to 
study the emotional needs of children and ways of meeting 
such needs within the regular classroom would result in: 
(a) change in a desirable direction for each class under the 
direction of the experimental teacher, (b) change ina 
desirable direction for one or more selected children 
within each experimental classroom. 

This hypothesis was tested statistically and the results 
do not unqualifiedly support it. The data from the achieve- 
ment test results were equivocal; the data from the ad- 
justment inventory and the sociograph scores were without 
statistical significance. When the selected children in the 
experimental and comparison groups were evaluated, the 
findings were more strongly in support of the hypothesis. 
Nevertheless, the support for this hypothesis was con- 
sidered equivocal. 

The second hypothesis proposed that teachers of the 
experimental classes would increase their knowledge of 
children’s emotional needs and effective ways of meeting 
them within the regular classroom as evidenced by: 

(a) their scores on an objective test covering some im- 
portant understandings related to the emotional needs of 
children, (b) their written evaluation of the in-service 
education program and related features of this study. 

This hypothesis was not supported by the statistical 
data which resulted from a comparison of the experimental 
and comparison teachers on their knowledge of children’s 
emotional needs. The non-statistical data from the ex- 
perimental teacher’s evaluation of the study lent quite 
favorable support but did not outweigh the statistical data. 
The second hypothesis was not considered to be supported 
by the results of this study. 

Although the statistically significant results obtained in 
this study were quite limited, enough favorable trends 
from the selected children in the experimental classes 
and their teachers were evident to encourage continued 
research in the important mental health area of children’s 
emotional needs. 
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IN SEARCH OF A FORMULATION OF 
THE GENERAL AIM OF EDUCATION 
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Sikun Pribadi, Ph.D. 
The Ohio State University, 1960 


Educational theory is an autonomous discipline next to 
other disciplines. It is not derived from general philoso- 
phy, as is philosophy of education. It presumes, though, 
much philosophical reflection. It defines for itself, how- 
ever, what kind of philosophy, and particularly what kind 
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of philosophical anthropology, it wants to use. Educational 
theory is in a certain sense a “practical” anthropology. 

It is both science and philosophy, and determines for itself 
its own foundations. It is thus neither applied psychology, 

nor applied sociology, nor applied cultural anthropology. 

It takes its empirical material from the practice of educa- 
tion, i.e., the so-called educational situation which should 

be analyzed phenomenologically. 

Educational theory differs, fundamentally, in axiology, 
aim, and method from medicine; yet it turns to medicine 
to elaborate, in cooperative effort, the idea of creative 
health. On the other hand, education and guidance have 
basically the same objective. Guidance may be regarded 
as a tool of education. It is practical pedagogics in its 
“specific” form. 

The object of the study of educational theory is the 
educative process, as such, not the child. The most cru- 
cial question in the educative process is that of the aim of 
education, since the answer serves the educator as a 
general guide for his educational work. There are various 
aims of education, and, hence, a main problem of this dis- 
sertation was to discover whether it was possible to inte- 
grate the differing aims of education under one inclusive 
denominator, i.e., the general aim of education. The 
working hypothesis was that all separate aims and means 
of education would obtain their sense and meaning if 
related to a directing general aim. 

Differing educational points of view were considered. 
These were Socratic mysticism, Plato’s educational 
politics, Catholic supernaturalistic realism, Kohnstamm’s 
theistic personalism, Langeveld’s phenomenological 
pedagogics, and Deweyian instrumentalism. These differ- 
ing educational approaches have this objective in common: 
the well-being of the individual, a concept that implies 
morality, intelligence, and “happiness.” Each position, of 
course, interprets these within its particular philosophical- 
pedagogical context. 

The classification of educational theories differs from 
the categories usually formulated in general philosophy 
-- such as idealism, realism, supernaturalism, natural- 
ism, and pragmatism -- since the meaning of educational 
theory differs from that of educational philosophy. The 
latter is merely a derivation from a certain philosophical 
position. 

The classification of educational theories in this writing 
is rather based on a certain theoretical or practical 
“authority” which can decide for itself which course it 
should take. Thus we may have the following classifica- 
tion: (a) descriptive-scientific; (b) philosophical, 

(c) religio-traditional; (d) power-political. 

The conclusion in this writing is integrative, multi- 
dimensional. Its essential concepts are the assumption of 
the metaphysical Self, creativity, differentiation, and 
meaningful integration. It proposes its own theory of per- 
sonality and normalcy within the framework of the creative- 
integrative concept. 

After a long adventurous journey of ideas, the study 
formulates the general aim of education as follows: The 
general aim of education is the facilitation of creating the 
personal maximum condition for Self-realization. This 
formulation is to be understood in the light of the total 
anthropological-pedagogical theorizing of the study. 
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DEWEY’S THEORY OF LANGUAGE AND 
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The purpose of this study is (1) to discuss Dewey’s 
theory of language and meaning and (2) to indicate the ways 
in which it influences his philosophic distinctions and edu- 
cational emphases. This aspect of Dewey’s philosophy has 
not always been treated as central in his work. This study 
endeavors, however, to show that the theory provides the 
ground upon which his major philosophical postulates and 
ideas are to be understood. The significance of this ap- 
proach in assessing Dewey’s contributions is revealed by 
recent scientific and philosophical studies of man and his 
culture that consider the problem of language to be of 
crucial importance. 

The following conclusions are reached in this study: 

1) Dewey views language as the natural bridge that 
joins nature and experience, the biological and the logical. 
Language is the causal condition of all that is characteris- 
tically human. Thus Dewey’s treatment of language makes 
it a critical and focal point for the development of his 
philosophical insights, especially as these bear upon such 
concepts as mind, self, and society, as well as science 
and esthetics. Dewey’s principles of continuity and trans- 
action become significant when viewed with reference to 
his analysis of language, and, moreover, his emphasis on 
the predictive and functional nature of mind has its basis 
in his interpretation of man’s inferential capacity made 
possible by man’s use of language. 

2) Meaning is an essential category for understanding 
not only Dewey’s theory of language but also his concep- 
tion of “experience,” “knowledge,” “logical rules,” and 
“reality.” Philosophical inquiry concerns itself, in his 
view, with a realm of meaning that is wider than that of 
knowledge and truth. It involves, also, the criticism, 
liberation, and synthesis of meanings, developed in vari- 
ous fields of inquiry, in ways that influence moral and 
educational undertakings. 

3) Dewey’s theory of inquiry deals with the specific 
process of finding, specifying, and testing meanings. 
Knowledge is a specification in a wider relational context 
of meaning; it denotes a system of specified meanings 
which warrantably signify courses of action in dealing with 
things. Knowledge is a kind of meaning. It is thus social 
in origin and function, for meaning comes into being 
through language, and language implies two selves in- 
volved in communicated activity. 

4) Dewey’s theory of language provides a ground for 
his view of objectivity and verifiability of judgments of 
value. It rejects the notion of the “subjective or private 
realm of meaning” inaccessible to public investigation; 
accordingly, he rejects the view that expressions of value 
possess emotive meanings experienced only by one person. 
His insistence on the communicability of values and on the 
operation of intelligence in evaluational behavior has sig- 
nificant bearings upon educational practice. No deliberate 
and effective teaching of values can be assumed when the 
emphasis is lacking. 

5) Finally, Dewey’s philosophy, providing a meaningful 
description of the relation of language to meaning, to 
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experience, to thought, and to mind, presents a theory of edu- 
cation in which the role of language informing the moral and 
intellectual life of the child is emphasized. His conception of 


language and meaning is basic to the creation of an effective 
teaching-learning situation and to the enhancement of a shared 
way of life. Microfilm $2.50; Xerox $7.60. 165 pages. 
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ENGINEERING, GENERAL 


THE DEVELOPMENT OF AN INTEGRATED 
PRODUCTION CONTROL SYSTEM 
THROUGH SIMULATION PROCEDURES 


(L. C. Card No. Mic 60-2202) 


Aaron Glickstein, Ph.D. 
Purdue University, 1960 


Major Professor: Dr. James H. Greene 


Management is constantly faced with the problem of 
deciding what and how much to produce. A decision must 
take into consideration: 1) the availability of raw ma- 
terials and their price structure; 2) the plant capacity; 

3) the labor available and; 4) the demand and price for the 
product manufactured. 

In this study a simulation procedure was developed for 
analyzing dairy manufacturing problems under stochastic 
input conditions. The simulation procedure allows for the 
evaluation of various operating conditions without the need 
of actually implementing them. 

Milk arrivals from farmer producers were analyzed 
and a procedure for simulating them was developed. This 
procedure allows management to do its planning taking 
into consideration the extreme situations that can occur 
as a result of the probabilistic nature of milk arrivals. 

This simulation of milk arrivals allows management to 
plan inadvance the labor requirements for the cheese room 
operation. It was foundthat three crew sizes, four men, seven 
men, and nine men could effectively handle the cheese manu- 
facturing under a wide variety of milk volume inputs. 

The results of various surplus milk purchasing policies 
were also tested. It was found that the cost of manufactur- 
ing cheese using only farmer producer milk was 34,12 
cents per pound. The price per pound increased to 34.69 
cents when an additional 3,000 gallon tank truck of milk 
was purchased each day between October 1 and April 14. 
This surplus milk was purchased at a fifty cent premium 
over the price schedule paid to farmer producers. The 
price per pound of cheese was 33.77 when an additional 
3,000 gallon tank truck of milk was purchased each day 
between April 15 and September 30. This milk was pur- 
chased at a twenty-five cent premium. The price of 
cheese was 34.32 when both purchasing policies mentioned 
above were carried out. Another purchasing policy in- 
volved purchasing all the surplus milk of a number of 
fluid plants. This policy introduced the addition of another 
unknown raw material supply. This milk was purchased 
at a premium of twenty cents per hundredweight. The 
cost of cheese under this policy was 33.70 cents per pound. 

Simulation procedures also allowed the investigation 
of the efficiency of labor utilization under the various 
policies. It was found that the purchase of slightly higher 
quantities of surplus milk would give more efficient labor 
utilization. Microfilm $2.85; Xerox $9.90. 217 pages. 
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LAYER DRYING OF GRAINS IN STORAGE 
(L. C. Card No. Mic 60-2372) 


Anandrao Pandurang Deshmukh, Ph.D. 
Michigan State University, 1958 


Major Professor: Carl W. Hall 


The objective was to study the velocity, depth, and 
relationship of the drying layer to the moisture content 
ratio, air flow and temperature of drying air for shelled 
corn and pea beans in a deep bin. Three different air 
temperatures and four different air flows were used to 
study the velocity of drying layer and to find the lowest 
possible air flow for drying pea beans and shelled corn 
for the controlled conditions in deep bins. 

The air flows used were 2, 6, 10, and 14 cfm per bu. 
and drying temperatures were 58 - 60, 72 - 74, and 86 - 88 
deg. F. One inch diameter holes were provided six inches 
apart along the height of the bin for sampling. 

The time required for drying shelled corn is less as 
compared to pea beans for a given initial and final mois- 
ture content. For shelled corn the lowest air flow that 
can be used for drying a bin of 6 feet is 3.5 cfm per bu. 
at 58 - 60 deg. F. 

The velocity of 15 per cent moisture layer depends on 
air flow and air temperature. The velocity of 15 per cent 
moisture content layer is 2 inches per hour at 58 - 60 deg. 
F. and 6 cfm per bu. air flow, when the initial moisture 
content of the shelled corn was 35 per cent. 

The depth of drying layer was defined and depends on 
initial moisture content of the grain, air flow, and air 
temperature. 

The depth of drying layer was 31.2 per cent higher at 
88 deg. F. than 74 deg. F., and 33.4 per cent higher at 
74 deg. F. than at 60 deg. F. for shelled corn. Thus, at 
the higher air flow the temperature does not greatly affect 
depth of drying layer. At a low air flow of 6 cfm per bu. 
the increase in depth was 23.1 per cent at 88 deg. F. as 
compared to an increase of 30 per cent at 72 deg. F. over 
60 deg. F. for shelled corn. Thus, the temperature dif- 
ference is quite apparent at low air flows. 

The time required to dry a given depth of shelled corn 
can be calculated from the following formula: 


6 = 173.8 - 1.39 (t) + 8 (m) + 35(d) - 13(q) 
@ = time, hours 
t = air temperature, deg. F. 


M -Me 
Mo- Me 


depth factor, feet 


log 


air flow, lb. per sq. ft. 
Microfilm $2.50; Xerox $4.40. 83 pages. 
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THE DRYING CHARACTERISTICS OF 
REWETTED SOYBEAN 


(L. C. Card No. Mic 60-2046) 


Chul Choo Lee, Ph.D. 
University of Minnesota, 1960 


This study was directed toward an understanding of the 
mechanism of moisture movement in a kernel of grain, in 
this case soybeans. Since grain drying practices must be 
based on the drying characteristics of the individual 
kernels, small samples were used so essentially each 
individual kernel was exposed to the atmospheric condi- 
tions for any particular test. More specifically, the object 
of the study was to derive a rate of drying equation for 
soybeans based on drying air temperature, relative humid- 
ity, initial kernel moisture content and size of kernel. To 
accomplish this, it was necessary to determine experi- 
mentally, the rate of drying constant K as a function of 
these factors and to determine the dynamic equilibrium 
moisture content. 

Apparatus was assembled which permits controlling 
the air temperature in a closed cycle dryer from ambient 
to 200°F. Over this temperature range the relative hu- 
midity may be controlled from 10% to 90%. 

Experimentally drying curves (moisture content versus 
time) have been obtained for a constant air speed of 15 ft. 
per sec. The samples used consisted of 20 kernels of 
soybeans each of 4 different initial moisture contents and 
3 different sizes. Drying air temperature ranged from 
90 to 190°F. and relative humidities 20 to 90% were used. 
A total of 196 test runs were made. 

Under the assumption that diffusion is the controlling 
mechanism, the constants M,, M, and K which appear in 
the integrated diffusion equation for a sphere were deter- 
mined to obtain a good fit of the individual experimental 


curves. 
co 


M -Ms5 _ 6 > e 3 e7kn*t 
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n=1 


The variation of the constants as a function of temper- 
ature and relative humidity of the drying air and the initial 
moisture content and size was studied. The value of rate 
of drying constant K as a function of temperature can be 
expressed with constants E and G, K= Ee~~. 

The dynamic moisture equilibrium isotherms have 
been calculated on the basis of the diffusion equation. 
They are needed for drying calculations rather than static 
equilibrium moisture contents. 

It was concluded that the movement of moisture within 
the soybean is by diffusion with the value of diffusion 
coefficient depending on temperature and initial moisture 
content. The diffusion coefficient was not affected by size 
of the kernel of grain. 

The rate of drying of soybeans for any temperature, 
relative humidity, initial moisture content and size of 
kernel of grain may be calculated from the equation: 


= s—. GT 
at = -(Mo -Ms) a Fe? Pe Ee~“t 


n=1 


The necessary constants M,, E and G have been deter- 
mined by the work presented in this thesis. Using the data 
and the equations developed the rate of drying of soybeans 





for any condition of temperature, relative humidity and 
initial moisture content and size can be determined. 
Microfilm $2.70; Xerox $9.45. 206 pages. 


FORCED CONVECTION HEAT TRANSFER 
CHARACTERISTICS OF FLUID MILK PRODUCTS 


(L. C. Card No. Mic 60-2128) 


Milton Lester Peeples, Ph.D. 
The Ohio State University, 1960 


The forced convection heat transfer characteristics of 
ten fluid milk products were investigated. These included 
four non-fat milk products ranging in solids content from 
8.8% to 20%, and six products varying in fat content from 
3.8% to practically 100%. A steam-jacketed, tubular heat 
exchanger was developed, and was standardized for use 
with water as the test fluid. The testing section was 
equipped with wall and stream thermocouples for making 
temperature determinations, and a means of regulating 
mass flow rates was included in the apparatus. The 
product temperatures for the study varied from 110°F. to 
200° F. (43-93°C.), and the approximate average wall tem- 
perature was 195° F. (90°C.). The Reynolds’ Number 
range was from 5,000 to 250,000. All together, 394 ex- 
perimental runs were made, and viscosity values were 
obtained for each determination. 

The data obtained were utilized for developing Nusselt- 
type equations which described the heat transfer charac- 
teristics of each of the products. These expressions 
revealed marked differences in the heat transfer charac- 
teristics of the various products, and showed that equa- 
tions for water and other conventional fluids do not 
describe accurately the heat transfer characteristics of 
milk products. 

Certain relationships were found to exist between the 
heat transfer characteristics and the composition of these 
fluids which involved both the total solids content and the 
fat-solids ratios of the products. The rates of heat trans- 
fer to skimmilk products at low Reynolds’ Numbers were 
inversely proportional to the solids contents of those 
fluids, but as the Reynolds’ Numbers increased, the cor- 
responding increases in rates of heat transfer varied 
directly as the solids content. The differences in the heat 
transfer characteristics of the fat-containing products 
were related to fat content in that, at low Reynolds’ Num- 
bers, the rates of heat transfer were inversely propor- 
tional to the percentage of fat in the fluids; as the Reynolds’ 
Numbers increased the increases in heat transfer rates 
were related directly to fat content. 

Differences in the heat transfer characteristics of the 
ten products could not be attributed to total solids content 
alone, but consideration had to be given to the ratio of fat 
to solids-not-fat as well. The results indicated that fac- 
tors associated with the physical-chemical aspects of 
composition affect the heat transfer characteristics of 
dairy products. A hypothesis was offered that internal 
forces, such as those associated with viscosity and sur- 
face tension, could be extremely important in this respect. 

A single equation was derived mathematically which 
described, within the temperature and Reynolds’ Number 
limits of the study, the forced convection heat transfer 
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characteristics of the milk products studied. This was 
accomplished by including, in addition to Reynolds’, 
Prantl’s and Nusselt’s Numbers, a parameter involving 
percentage composition to compensate for the effect of 
varying fat-solids ratios. Efforts to develop a single ex- 
pression of this type by utilizing a correction factor for 
differences in radial viscosity were unsuccessful. 

The results obtained, and the equations derived, could 
be used as a tool for engineers concerned with the design- 
ing and constructing of heat exchange equipment for the 
Dairy Industry. Microfilm $2.50; Xerox$6.80. 142 pages. 


THE FORCES ACTING IN PARTICLE STACKS 
AND THE CAPACITIES OF 
ENCLOSED SCREW CONVEYORS 


(L. C. Card No. Mic 60-2238) 


Ira Joseph Ross, Ph.D. 
Purdue University, 1960 


Major Professor: G. W. Isaacs 


Screw conveyors have many current and potential 
applications on farms for moving small grain, feeds, and 
other granular materials. They have the advantages of 
low initiZI cost, compactness, and simplicity that make 
their use desirable in many situations. Theoretical 
approaches to the problem of estimating the capacity of 
enclosed screw conveyors are meager. The objective of 
this study was to formulate a theoretical approach for 
determining the capacity of this type of conveyor operating 
completely full of granular particles at any angle of ele- 
vation. The approach to the problem involves a considera- 
tion of the individual particles in a particle group or stack. 

The particles considered in this study were assumed 
to be perfect inelastic spheres, represented by a certain 
density and a characteristic diameter. A simple rhombic 
stacking model was chosen and the forces acting in such 
a stack of particles analyzed. Generalized equations for 
predicting the horizontal and vertical forces of any particle 
in a stack are derived. 

The method described for determining the forces in 
particle stacks was developed primarily for predicting the 
forces acting on the housing and flighting of a screw con- 
veyor handling granular materials. The comparisons used 
for evaluating this method of determining the forces in 
granular stacks have involved the forces acting on the 
walls and floors of bins. While this method of evaluating 
the theory of particle forces does not directly involve the 
housing and flighting of screw conveyors, it is believed 
that the method of evaluation does examine the theory 
critically, and the close agreement between experimental 
findings and the theoretical predictions of the forces in 
bins does warrant the use of this approach for finding 
particle forces for the purpose mentioned above. 

It is assumed that all the particles conveyed in an en- 
closed screw move in the same direction and at a constant 
velocity. It was possible, with these assumptions and the 
ability to predict the forces acting on particles in a stack, 
to develop a method for estimating the capacity of en- 
closed screw conveyors. 

A testing facility was constructed in which the capacity, 
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the angular speed of the screw, and the angle of elevation 
could be measured with a measurement error of no more 
than 3.3 percent as determined by linear error theory. 
Comparisons were made of experimentally determined 
and predicted values of capacity for four and six inch 
diameter screws conveying shelled corn and soybeans at 
angles of elevation of 0, 45, and 90 degrees and at angular 
speeds of the screw up to 600 RPM. The difference 
between experimentally determined and predicted capaci- 
ties of the conveyor were no more than ten percent of the 
predicted values except for the six inch diameter screw 
at an angle of elevation of 90 degrees. In this case these 
differences amounted to as much as 25 percent. These 
differences can be attributed to experimental error in the 
measurement of capacity and the inadequacy of the physi- 
cal parameters used in the predicting equations. These 
same differences for the four inch diameter screw for 
angular speeds up to 1000 RPM were less than 21.5 per- 
cent. 

It is felt that the close agreement between experimental 
and predicted values for both the forces acting in particle 
stacks and the capacities of enclosed screw conveyors 
operating completely filled with grain is acceptable. The 
relationships between the various parameters used in the 
equations may be useful for predicting the behavior of 
particle groups in storage bins and in conveyors. 

Microfilm $2.50; Xerox $7.60. 165 pages. 


THEORY OF DRYING 
(L. C. Card No. Mic 60-2381) 


Jaw-kai Wang, Ph.D. 
Michigan State University, 1958 
Major Professor: Carl W. Hall 

Based on the information gathered by previous workers, 
a theory, concerning the moisture movement inside a 
kernel of grain during drying process, has been proposed. 
Mathematical equations have been used to express the 
proposed drying theory and were solved under various 
drying conditions. 

Calculated and experimental drying data for corn were 
compared. Over a time span of seventy hours and for six 
different drying conditions, the maximum deviation was 
found to be less than ten percent of the difference between 
the initial and final moisture of the corn. 

It was concluded, contrary to previous beliefs, that the 
vapor diffusivity of corn could be regarded as a constant 
for the temperature range of 60 to 100 deg F and moisture 
content from 30 to 15 percent db. 

Microfilm $2.50; Xerox $3.00. 40 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 141 





ENGINEERING, CHEMICAL 


A STUDY OF THE VARIATIONS IN THE 
VALENCE AND DISTRIBUTION OF IRON 
AND MANGANESE AND THEIR EFFECT ON 
THE MAGNETIZATION AND CRYSTAL STRUCTURE 
OF MANGANESE FERRITE 


(L. C. Card No. Mic 60-2148) 


Sidney Roy Butler, Ph.D. 
The Pennsylvania State University, 1960 


A study was made of the oxidation-reduction processes 
in manganese ferrite at high temperatures in an attempt 
to determine the valence and distribution of the iron and 
manganese ions. The possible existence of lattice defects 
associated with these processes formed an important part 
of this study. With the information obtained from the high 
temperature study one then tries to explain the deviation 
of the measured magnetization of this material from the 
value predicted by the presently accepted theory of Néel. 

The experimental approach used was to measure the 
gain or loss in weight of a sample at high temperatures as 
a function of temperature and oxygen pressure. A theo- 
retical analysis of the weight change results was then 
attempted. With a successful theory one could calculate 
the concentrations of the ionic species present under the 
various conditions of oxygen pressure and temperature. 
X-ray lattice constant and line widths were measured at 
high temperatures and on samples quenched to room tem- 
perature. The magnetization of rapidly cooled samples 
was also measured at room temperature and below. 

The results of this investigation can be summarized 
as follows: The boundaries of the one-phase spinel field 
have been determined at several temperatures. Weight 
gain measurements at high temperatures have shown the 
oxygen content to vary within the one-phase spinel field. 
The dependence of the gain in weight on temperature and 
oxygen pressure of the sample atmosphere was determined 
for a range of temperatures and oxygen pressures. 

A theory of the oxidation-reduction processes for iron 

and manganese including cation ordering was formulated. 
The lattice constant of quenched samples was found to vary 
with the oxygen content of the spinel. The large line width 
of the high angle X-ray reflections measured at room tem- 
perature was found to decrease when measured at high 
temperatures. The measured magnetization was found to 
vary with the preparation procedure of the sample. The 
Bohr magneton numbers lie within the range of values 
previously reported in the literature. 

From the results four principle conclusions have been 
drawn. First, from the phase boundary and weight gain 
results, one concludes that manganese ferrite of varying 
oxygen content is stable over a broad range of tempera- 
tures and oxygen pressures. This is very similar to the 
behavior of magnetite but in direct contrast to that of 
nickel ferrite. Second, the lattice defects which are 
associated with the gain in weight are probably cation 
vacancies. However, a theory of these changes in stoichi- 
ometry which assumes a random distribution of the ions 
and vacant lattice sites proves to be inadequate. This 
leads one to the conclusion that ionic ordering still exists 
even at the high temperatures investigated. Third, from 
the X-ray line width measurements at room temperature 
and high temperature, it is concluded that small regions 





of the manganese ferrite crystals are distorted tetrago- 
nally. The origin of the distortion is suggested as trivalent 
manganese in the B sites. Mn*® is the only ion present 
that is known to have a strong Jahn-Teller effect. Fourth, 
it is concluded that the variation of the measured values 

of the magnetization is not only due to the firing conditions 
during soaking but also to the processes occurring on 
cooling. This applies even to samples which are rapidly 
cooled. Microfilm $2.60; Xerox $9.00. 198 pages. 


AN INVESTIGATION OF THE Si-O-C SYSTEM, 
INCLUDING COMPATIBILITY RELATIONSHIPS, 
KINETICS OF REACTIONS, AND 
EQUILIBRIUM INFORMATION. 


(L. C. Card No. Mic 60-2113) 


Alan Theodore Chapman, Jr., Ph.D. 
The Ohio State University, 1960 


The primary intent of this investigation is to establish 
the stable compounds that exist in the Si-O-C system and 
show their compatibility relationships. This was accom- 
plished by heating various mixtures of Si, SiOz, SiC and C 
in an inert atmosphere of flowing helium. The experi- 
mental apparatus was designed to facilitate the removal 
of the gaseous reaction products by the helium. Since all 
the mixtures studied produced at least one gaseous reac- 
tion product, analysis of the reaction taking place could be 
made by noting the weight loss. The composition of the 
residue was determined, and the exhaust gas was analyzed. 
The exhaust gas analysis was also used to follow the 
course of the reaction and to determine the end point of 
the reaction. From this experimentation the phases which 
coexist were determined under specified conditions of 
pressure and temperature where the reactions were free 
to go to completion. 

The fabrication of a controlled atmosphere-vacuum 
furnace, in which the change in weight of a sample could 
be recorded automatically, permitted the investigation of 
the kinetics of reactions and the determination of the 
carbon monoxide pressures necessary to stop the reac- 
tions between compounds in the Si-O-C system. The 
reaction rates were obtained by measuring the rate of 
weight loss; the equilibrium information by the ability to 
stop the weight loss; and hence the reaction, with various 
CO pressures at different temperatures. To satisfac- 
torily correlate the kinetic and equilibrium measurements 
with established physical-chemical laws, it was necessary 
to invoke experimental implications. Simultaneous reac- 
tions which describe the reaction of SiOz and C are pro- 
posed. 

During all phases of this study information was gath- 
ered about the behavior of silicon monoxide. The basic 
reactions producing SiO within the Si-O-C system and the 
role of various types of atmospheres on the condensation 
of SiO are given. The existence of a solid species of SiO 
is considered. The experimental evidence is not conclu- 
sive; however, it indicates that solid SiO does not have 
stability in the temperature range of this investigation. 

Microfilm $2.50; Xerox $7.00. 150 pages. 
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ACTIVATED CARBON FROM ANTHRACITE 
(L. C. Card No. Mic 60-2161) 


Masayuki Kawahata, Ph.D. 
The Pennsylvania State University, 1960 


Anthracite contains a large number of ultra-fine pores, 
the majority of which are not accessible even to helium 
molecules at room temperature, because of a closed, 
internal structure. Mild oxidation of anthracite develops 
open, fine pore structures which renders anthracite suit- 
able for use as an activated carbon. By varying the activa- 
tion conditions, the development of pore structure of the 
activated anthracite and the resulting variation of its 
adsorption characteristics for carbon tetrachloride were 
investigated. 

A St. Nicholas anthracite having a particle size of 42 x 
65 mesh (Tyler) was devolatilized at 950°C. and then 
activated with carbon dioxide at temperatures ranging 
from 800 to 950 C. The activation apparatus consisted of 
a 14-inch tube preheater and 2-inch fluidized reactor. The 
activated samples were withdrawn successively from the 
reactor at four stages of burn-off up to 35 per cent and 
their pore structure was determined. 

By statistical analysis, it was seen that the effect of 
activation temperature on the development of pore area 
and pore volume is not significant between 800 and 900°C.., 
whereas the effect of burn-off is highly significant. Over 
this temperature range, the pore area increased from 37 
to 1000 m.*/g. and the pore volume varied from 0.1 to 
0.4 cc./g. as burn-off was increased to 35 per cent. The 
pore volume distribution of the activated anthracite could 
be expressed by a normal distribution function having 
three different sets of parameters, taking the logarithm 
of pore diameter as the independent variable. For all 
samples, the first distribution function covered the volume 
of pores smaller than 30A. in diameter and it accounted 
for about 92 per cent of the total pore volume. The second 
and third distribution functions jointly covered the re- 
mainder of the pores having larger diameters. 

The mode of development of the fine pore structure 
appeared to be a two-fold process consisting of (1) opening 
of closed pores and (2) enlargement of existing pores. 

The variation of pore area, pore length, and average pore 
diameter of activated anthracites with burn-off at two 
selected temperatures indicated that the first process 
predominates at the initial stages of burn-off, while the 
second process becomes of greater importance at higher 
burn-offs. The transition between these two processes 
appeared to take place at 16 and 27 per cent burn-off at 
temperatures of 950 and 850°C., respectively. At the 
higher temperature, the enlargement of the micropores 
appeared to occur more rapidly and less uniformly. 

The rate of activation of anthracite with carbon dioxide 
at the temperatures employed was controlled by a combi- 
nation of the chemical rate and the rate of diffusion of 
carbon dioxide into the internal structure. 

The adsorption characteristics of activated anthracite 
for carbon tetrachloride were investigated in a dynamic 
adsorption system, using a thermal conductivity cell gas 
analyzer. The adsorptive capacity increased with burn- 
off from zero to 0.45 g.CCl,/g., paralleling the increase 
of pore area and pore volume. The pore volume filled with 
carbon tetrachloride appeared to be located in pores 6A. 

D 40A. The lower limit was determined by the size of the 


| 





carbon tetrachloride molecule and the upper limit by the 
limiting Kelvin diameter for capillary condensation, al- 
lowing a monolayer thickness on the pore wall. The 
relative break point concentration of the bed varied from 
0.75 to 0.87 as burn-off was increased from 15 to 35 per 
cent. The adsorption efficiency fell off rapidly beyond 
the break points for all samples. 

For purposes of comparison, the pore structure and 
the dynamic adsorption characteristics for carbon tetra- 
chloride were determined for two bituminous coal-based, 
commercially activated carbons. The commercial car- 
bons had higher surface areas, larger pore volumes, and 
greater adsorptive capacities than those for activated 
anthracites. A marked difference in pore volume distri- 
bution between commercial carbons and activated anthra- 
cites was found. For the commercial carbons the second 
and third distribution functions collectively contained 
about 45 per cent of the total pore volume, as compared 
to 8 per cent for the activated anthracites. 

It was concluded that burn-off above 35 per cent is 
necessary if activated anthracites are to have a pore 
structure comparable to those of the commercial acti- 
vated carbons. The optimum conditions for manufacturing 
activated carbons from anthracite were predicted as 
follows: 50 to 60 per cent burn-off at temperatures be- 
tween 800 and 900°C. At these predicted conditions, the 
activated anthracite would have 1500 m.?/g. of surface 
area, 0.65 cc./g. of pore volume, and 0.66 g.CCl,/g. of 
adsorptive capacity for carbon tetrachloride. 


Microfilm $2.50; Xerox $7.20. 155 pages. 


THERMAL DIFFUSION IN A PACKED COLUMN 
(L. C. Card No. Mic 60-2225) 


Maurice Gene Lorenz, Ph.D. 
Purdue University, 1960 


Major Professor: A. H. Emery, Jr. 


The purposes of this investigation were to develop 
equations describing the operation of a packed thermal 
diffusion column and to substantiate this description 
experimentally. An equation for the vertical transport of 
one component of a binary solution has been derived by 
using the permeability concept to characterize the packing. 

The experimental work consisted of a study of two 
variables, slit width and permeability, in a batch-operated 
parallel plate column. Temperatures and the composition 
of a cumene-cetane feed were held as nearly constant as 
was practical. The plate spacings studied were (nominally) 
1/16, 1/8, 3/16, and 1/4 inch, and the permeabilities 
ranged from 2.79 to 55.4 x 1077 in.*. These were achieved 
by packing steel wool and two types of glass wool to vari- 
ous densities, after selecting the packing materials be- 
cause they brought about large enough (greater than about 
2 mole per cent) separations with small enough (12 hours 
or less) relaxation times. 

The rate of approach to steady state was measured for 
fourteen combinations of slit width and permeability. In 
each case the steady state separation and the relaxation 
time were determined by a least squares fit of the con- 
centration-time data to Powers’ equation for the transient 
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behavior of equicomposition binary mixtures. The separa- 
tions and relaxation times so obtained were then correlated 
with plate spacing and permeability by means of the 
derived transport equation. 

Good agreement of theory and experiment was obtained 
in the steady state separation correlation in all respects. 
The theory also correctly describes the effect of permea- 
bility on the rate of approach, and gives the correct effect 
of slit width at all but the smallest plate spacing. The 
magnitudes of the relaxation times do not agree with the 
theory, however. It is suggested that this discrepancy is 
due to the inhomogeneity inherent in all packing materials. 
The theory correctly predicts that neither separation nor 
rate is a function of the type or size of fibrous packing if 
permeability is held constant. 

Microfilm $2.50; Xerox $5.60. 112 pages. 


HEAT TRANSFER TO BOILING 
SODIUM-POTASSIUM ALLOY 


(L. C. Card No. Mic 60-2457) 


Niels Madsen, Ph.D. 
Columbia University, 1960 


Film coefficients are presented for sodium-potassium 
alloy (44 wt.% K) boiling on a horizontal surface. The 
boiling chamber was a vertical cylinder 3 in. in diameter 
and 8 in. high with an electrically-heated base and a 
water-cooled top surface, which served as reflux con- 
denser. Liquid depths of 1 to 4 in. were employed. The 
pressure above the liquid was measured and controlled 
by means of an inert helium atmosphere, and ranged from 
2 to 760 mm Hg. 

The heat transfer at the boiling surface was calculated 
by subtracting the heat loss to the surroundings from the 
electrical input to the heater. The boiling heat velocities 
ranged from 20,000 to 134,000 B.t.u./hr. (sq. ft.). The 
temperatures of three Chromel-Alumel thermocouples at 
known distances below the heating surface were read, 
from which that of the heating surface was calculated. 
Temperatures in the boiling liquid and the vapor space 
above it were also determined. The best temperature 
differential for computing the heat transfer coefficients 
was determined to be the difference between the boiling 
surface temperature and the equilibrium boiling point of 
the NaK at the pressure of the vapor space. 

The temperature differentials observed at 760 mm Hg 
were several times as large as those reported by Lyon 
for the boiling of NaK on a horizontal tube at the same 
pressure. Local instantaneous temperature fluctuations 
were also observed qualitatively. The thermoelectrical 
potential differences between the nickel heating surface 
and a nickel electrode in the boiling metal were recorded. 
This differential Ni-NaK-Ni thermocouple showed charac- 
teristic sharp potential fluctuations, presumably originat- 
ing at the heating surface, when the liquid was boiling, 
and could be employed as an indicator of incidence of 
boiling. The temperature fluctuations in the heating plate 
were also observed by connecting of the Chromel-Alumel 
thermocouples differentially. 
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THE APPLICATION OF DYNAMIC 
FEEDFORWARD COMPENSATION TO 
LINEARIZED PROCESS CONTROL SYSTEMS 


(L. C. Card No. Mic 60-2050) 
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University of Minnesota, 1960 


The kind of feedforward presently being used in the 
process control field is such that the anticipatory counter- 
action taken by the feedforward compensator is based only 
on the steady-state characteristics of the system. That 
is, when a disturbance occurs the final control element is 
moved (or changed) as quickly as possible to the position 
(or condition) which it would eventually assume, after all 
transients had died out, were the system compensated 
only by feedback elements. This type of feedforward was 
here renamed steady-state feedforward to distinguish 
between it and another kind of feedforward (here named 
dynamic feedforward) which takes the system dynamics, 
as well as the steady-state characteristics, into account 
when making anticipatory corrections. 

The ideal dynamic feedforward compensator transfer 
function is derived by inserting an unknown transfer func- 
tion, in the block diagram of the system between the 
disturbance and the control valve input, and then finding 
what this function must be in order that the disturbance 
ratio be identically zero. A feedforward compensator 
having the transfer function thus derived could not and 
would not be built because of physical realizability and 
noise considerations. The purpose of this thesis, then, 
was to investigate a general class of regulatory control 
systems which are equalized by practical dynamic feed- 
forward compensators as well as by ordinary feedback 
means. This class of systems includes many liquid-level, 
pressure, and flow process control applications. 

The criterion of dynamic performance goodness used 
in this study is the integral of absolute error to a step 
disturbance (IAE). A specific system is considered to be 
optimumly adjusted when its parameters are set such that 
IAE is a minimum. Control improvement gained by adding 
feedforward to an ordinary system is then measured by 
the ratio of the minimum IAE’s for the system with and 
without feedforward. The necessary optimizations were 
systematized by using the method of steepest descent. 
Most of the numerical work involved was done on the 
University of Minnesota’s REAC analog computer. 

The following conclusions were obtained from this 
investigation: 

1. The addition of dynamic feedforward appreciably 
improves the performance of the class of regulation sys- 
tems investigated (for values of the process time constant 
greater than one second) whereas the addition of steady- 
state feedforward does not. 

2. In order to obtain optimum performance it is 
necessary to reduce the loop gain considerably when feed- 
forward is added to the control system. 

3. Reset rate must usually be increased somewhat 
when dynamic feedforward is added. 

4. The feedforward gains for practical compensators 
must be decreased below the values derived theoretically 
in order to achieve optimum results. 

5. If a lead device is used in a dynamic feedforward 
compensator, the optimum value of its time constant will 
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be greater than that calculated theoretically for process 
time constant values equal to or greater than ten seconds. 

6. Noise and component durability considerations will 
seldom prevent the practical application of dynamic feed- 
forward to process control systems. 


Microfilm $2.50; Xerox $6.80. 141 pages. 


ON THE MECHANISM OF THE PYROLYSIS 
OF BENZENE AT 1200°C. 


(L. C. Card No. Mic 60-2174) 


Roman Stephan Slysh, Ph.D. 
The Pennsylvania State University, 1960 


Thermal decomposition reactions of aromatic hydro- 
carbons at temperatures above 1000°C have been studied 
very little, and hardly any information exists concerning 
the mechanisms by which they decompose at these tem- 
peratures. Of particular interest is the problem of carbon 
formation, a process studied extensively by various 
investigators, but still not well understood. In this con- 
nection, benzene was pyrolyzed at 1200°C in a stream of 
helium under controlled conditions of concentration and 
contact time with the purpose of identifying the primary 
decomposition products which subsequently form carbon. 
This was accomplished by using very low concentration of 
benzene, extremely short contact times, and by quenching 
the products rapidly. In subsequent experiments contact 
times were made progressively longer until the decompo- 
sition of benzene increased to 90%. The distribution of 
various products at the different contact times was deter- 
mined carefully using modern techniques in an effort to 
learn as much as possible about the over-all course of 
benzene decomposition to carbon and hydrogen. Since 
benzene decomposition gave large quantities of acetylene 
and diacetylene, they were also pyrolyzed at the same 
conditions. 

Pyrolysis of benzene at 1200°C follows first order 
kinetics with respect to the parent molecule. The rate 
constant is 20.6 sec™*. At a concentration of 0.1 mole % 
and very short contact times (4 milliseconds), the primary 
products, stable at room temperature, are acetylene, 
diacetylene, biphenyl and hydrogen. The shapes of the 
yield curves of these products indicate that at contact 
times close to zero most of the benzene molecules decom- 
pose into a molecule of each of acetylene, diacetylene and 
hydrogen. This implies that benzene decomposes pri- 
marily by a rupture of a C-C bond giving a six-carbon 
straight-chain intermediate radical which stabilizes by 
further decomposition into two- and four-carbon frag- 
ments. These appear in the final gaseous products as 
acetylene and diacetylene. Quantum-mechanical calcula- 
tions strongly support this experimental observation, 


although no six-carbon, straight-chain product was isolated. 


The appearance of biphenyl (12 wt. %) indicates that 
carbon-hydrogen bonds break as well as carbon-carbon 
bonds. In addition, small amounts of methane, methyl- 
acetylene, allene, ethylene, vinylacetylene and tar are 
formed. Carbon, which deposits on the walls inside the 
pyrolysis tube, is produced by the secondary reactions of 
acetylene and diacetylene, or more likely their free- 
radical precursors. 


| 





Decomposition of diacetylene at 1200°C also follows 
first order kinetics with the rate constant of 22.4 sec™’. 
The products are mainly acetylene, hydrogen and carbon, 
with small quantities of methane, polymeric material, and 
ethylene also present. 

The rate of the pyrolysis of acetylene at 1200°C seems 
to accelerate with increasing contact time, indicating a 
complex kinetic behavior. Major products are diacetylene, 
carbon, hydrogen, and methylacetylene plus allene. 
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John Michael Smuk, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Wayne K. Neill 

The objective of this research was to study a process 
for the continuous production of furfural from wood 
hydrolyzate solutions using a sulfuric acid catalyst. This 
study was composed of two major areas of investigation. 
The first involved a process design to determine an 
economically preferable region for the process variables, 
while the second area of investigation included a pilot 
reactor design, construction, and operation for the estab- 
lished range of variables. 

In the process design, detailed calculations were made 
which allowed economic evaluations to be made under a 
variety of operating conditions. This study demonstrates 
that the most important items in the production cost are: 
(1) Sugar, (2) steam, and (3) acid. Although furfural 
yields increase with dilution, the economic analysis points 
to the use of the most concentrated sugar solutions avail- 
able. Results from this study also show that an economi- 
cally desirable region for the acid concentration and 
reactor temperature exists at 12 to 14 pounds of acid per 
100 pounds of solids and 500° F. When processing sugar 
solutions under these conditions, particular attention must 
be given to organic fouling and heat recovery. Calculations 
are presented for the conversion in an adiabatic reactor 
which indicate the extent to which organic solids might 
form under various reaction conditions. 

The pilot plant operation illustrated that it was techni- 
cally feasible to react sugar solutions at high tempera- 
tures and short residence times without excessive organic 
fouling. No important deviations from the results of the 
batch reaction microtechnique were experienced in the 
pilot flow reactor. In processing commercial hydrolyzate 
solutions, however, severe calcium sulfate scaling was 
encountered. Successful industrial application of the 
proposed process will depend upon a thorough knowledge 
of the factors involved in the inorganic scaling problem. 

Microfilm $3.40; Xerox $11.95. 263 pages. 
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THE PREDICTION OF VAPOR-LIQUID EQUILIBRIA 
USING A THEORY OF LIQUID MIXTURES 


(L. C. Card No. Mic 60-2176) 


Robert Francis Sweeny, Ph.D. 
The Pennsylvania State University, 1960 


Knowledge of precise vapor-liquid equilibria is a pre- 
requisite to the best design of fractional distillation equip- 
ment. However, such knowledge is limited because the 
data are difficult and laborious to obtain experimentally. 
Aside from practical applications to distillation design, 

a better understanding of vapor-liquid equilibria will 
certainly contribute to improvement in the theory of the 
behavior of liquid mixtures. Thus, it would seem desirable 
to devise a method for calculating complete vapor-liquid 
equilibria using a minimum of experimental facts. Specifi- 
cally, it would be desirable to be able to calculate vapor- 
liquid equilibria using only properties of the pure compo- 
nents involved, and knowledge, which can be easily 
determined, of the behavior of these types of components 
when mixed. 

This thesis is concerned with an approach to a part of 
the prediction task. It has been done by applying a theory 
of solutions to the correlation and prediction of vapor- 
liquid equilibria for alcohol-ester binary mixtures. This 
work had an empirical aspect in that experimental equi- 
librium data for three systems were used to arrive at 
values for constants which were then used in predicting 
the equilibria for two other systems. The procedure was 
as follows. 

A general model, or picture, of the alcohol-ester 
molecular system and its interactions was devised. When 
molecules are close together, as in a liquid, they affect 
one another through forces arising from the proximity of 
certain parts of each molecule. An example is the hydro- 
gen bond, arising from electrostatic attraction between 
certain hydrogen atoms of one molecule and “donors” such 
as oxygen atoms of another molecule. An energy, called 
the association energy, arises from bringing any two such 
molecules from an infinite distance into a specified prox- 
imity. By a trial and error procedure, values of these 
association energies were selected which caused the 
predicted vapor-liquid equilibrium data to correspond to 
reported experimental data for the systems methanol - 
methyl acetate, ethanol - ethyl acetate, and n-butanol - 
n-butyl acetate. The model was so devised that once the 
energies were determined (they are the same, of course, 
for the different binary systems) the only experimental 
data needed for the prediction were the vapor pressure 
relationships for the pure components. 

The model which best described the experimental data 
had hydrogen bonds with an energy of -5300 cal./mol 
between alcohol molecules and hydrogen bonds between 
alcohol and ester molecules with an energy of -4300 cal./ 
mol. The energy of association between all other parts of 
the molecules was taken as zero. 

For the three binary systems already listed, the pre- 
dicted data are different from the experimental only by 
amounts which could be expected from experimental error 
in the equilibrium data. 

In order to further test the model, experimental data 
for two higher molecular weight systems were determined 
and the results compared with the calculated predictions. 
The discrepancies for the system n-hexanol - n-hexyl 
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acetate, which is of course homologous with the three 
previously listed systems, were not significant. The final 
system studied, n-hexanol - methyl caproate, is not 
homologous with the other systems. The predicted values 
for this system represented the experimental data only in 
a general way. 

The work done shows that the theory represents a 
possible basis for a more general semi-theoretical pre- 
diction method covering a wider range of mixtures and 
molecular groupings. Such a method would still be 
empirical in that some experimental equilibria would be 
required to find the bond energies. A completely theoreti- 
cal method can be conceived, which would ultimately 
depend on obtaining the bond energies in some way inde- 
pendent of equilibrium measurements, perhaps from the 
data of spectrometry. 

A more immediately practical result of the work is to 
extend the already existing qualitative methods of pre- 
dicting deviations from Raoult’s law. 
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THE CLAY WATER SYSTEM AND THE 
SHEARING RESISTANCE OF CLAYS 


(L. C. Card No. Mic 60-2185) 


Orlando Baldwin Andersland, Ph.D. 
Purdue University, 1960 


Major Professor: G. A. Leonards 


The primary purpose of this investigation was to pro- 
vide an answer to the question: does the oriented water 
structure on the surfaces of clay particles contribute to 
shearing resistance in fine-grained soils? The problem 
resolved itself to the development of suitable techniques 
for obtaining a maximum amount of disruption in the 
oriented water layers close to the particle surface with a 
minimum change in the other factors affecting shearing 
resistance. In the process, valuable information was 
obtained on freezing-phenomena, on the temperature 
dependence of the shearing resistance, and on a means 
for measuring the depth of frost penetration in fine- 
grained soils. 

Two soils were utilized -- a clay weathered from 
limestone of Mississippian age obtained from a location 
near Bedford, Indiana, and a silty clay of glacial origin 
obtained from a location near Lafayette, Indiana. These 
soils have been used in previous investigations at Purdue 
University. The clay is highly plastic; the silty clay is 
medium plastic. Both soils are well graded and have a 
relatively high dry strength. 

Temperature and electrical resistance measurements 
were made to establish the temperature of complete thaw, 
and provided a means of checking ice content determina- 
tions. Ice contents were determined calorimetrically for 
molded specimens of known density, moisture content, 
and freezing temperature. Unconfined compression tests 
were run on soil samples about 1.4 inches in diameter by 
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2.8 inches high in a temperature range of plus 15 to minus 
20 degrees Centigrade. 

Strength is plotted against the weight of ice per unit 
volume of frozen soil. Comparisons of strength are made 
at equal ice contents and at equal temperatures for differ- 
ent cation concentrations in the pore water. 

For the two soils tested, and the molded dry densities 
and moisture contents used, increasing the cation (Li*) 
concentration in the soil moisture results in a decrease in 
the unconfined compressive strength. It is concluded that 
this decrease in strength is due to the cations disrupting 
the oriented water structure in the vicinity of clay parti- 
cles. Because the effects of disruption of water structure 
and reduction in repulsive forces due to the presence of 
cations tend to counterbalance each other, the initial re- 
duction in shear strength with increasing cation concen- 
tration is small. To accentuate the disruption of water 
structure at low cation concentrations, recourse was taken 
to freezing the “free” water, thereby concentrating the 
ions in the vicinity of the clay particles. 

Curves showing ice content and unconfined compressive 
strength versus temperature are included for the two soils. 
The ice content at a given temperature is dependent on 
whether the sample had first been cooled below the test 
temperature. On the other hand, compressive strengths 
apparently are not greatly affected by the additional ice 
formed during warming of the sample from a colder tem- 
perature, as the strength versus temperature relationship 
is essentially unique in the frozen zone. It is inferred 
that, at a given temperature, the viscosity of the unfrozen 
water on cooling is approximately equivalent to that of the 
additional ice present on warming. 

Temperature and electrical resistance measurements 
show that resistance changes can be used successfully as 
a check on ice content determinations, as a method for 
determining the complete thaw temperature of frozen soils, 
and as a means for measuring the depth of frost penetra- 
tion in fine-grained soils. 
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CHARACTERISTICS OF COMPACTED SOILS 
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This thesis reports the results of an experimental 
study of the strength and deformation characteristics of 
compacted fine-grained soils under the action of repeated 
applications of deviator stress. 

The study was undertaken in an attempt to discover and 
develop a strength criterion for the failure of fine-grained 
soils under the action of repeated loads. To date, only a 
strain criterion has been employed, in which failure of the 
soil was based upon an arbitrary amount of strain. 

Two strength criteria for the failure of compacted 
fine-grained soils under the action of repeated loads were 





postulated and experiments to investigate these were 
initiated on three soils: a micaceous silt, a limestone 
residual silty-clay, and a sand-clay. Conventional and 
repeated stress triaxial strength tests were employed to 
study and compare the strength and deformation charac- 
teristics of identical specimens of each soil which had 
been carefully prepared by a static compaction process. 
Specimens in both the as-compacted and soaked conditions 
were employed. Such factors as molding moisture content, 
density, compactive effort, confining pressure and magni- 
tude of repeated deviator stress were controlled and 
studied. 

For the soils studied and the test conditions employed, 
a criterion of failure for compacted fine-grained soils 
acted upon by repeated loads has been established, as 
follows: A critical level of repeated deviator stress, 
Ao,, exists at which the slope of the deformation versus 
number of repetitions curve is constant after the first few 
load applications. For levels of deviator stress in excess 
of this critical value, the deformation curves eventually 
turn concave upward, their slopes increase and the soil 
fails either in shear or by excessive deformation. For 
levels of deviator stress less than the critical value, the 
deformation curves eventually approach a horizontal 
asymptote. 

Critical values of the repeated deviator stress were 
determined for soils in both the as-compacted and soaked 
conditions and for various conditions of density, moisture 
content, compactive effort and confining pressure. These 
critical values of the repeated deviator stress were com- 
pared with values of the deviator stress which caused 
failure of identical specimens in conventional triaxial 
tests. Relationships between this critical ratio, and dry 
unit weight, water content and compactive effort were 
obtained and typical curves to show these relationships 
are included. 

Two of the three soils studied exhibited appreciable 
elastic rebound and an equilibrium value for the elastic 
rebound was reached after approximately 1000 load repe- 
titions. For the highly plastic clay, the magnitude of this 
equilibrium elastic rebound increased significantly with 
increasing compactive effort. 
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INSTRUMENTATION FOR MICROWAVE 
FIELD MEASUREMENTS 


(L. C. Card No. Mic 60-2110) 


Jack Bacon, Ph.D. 
The Ohio State University, 1960 


A selected set of topics concerning instrumentation for 
electromagnetic field measurements has been investigated. 
The work described has extended over a number of years, 
during which time instrumentation in this field of endeavor 
has advanced from an individual pursuit to a full-fledged 
industry. 

Because the only practical method of recording 
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parameters of interest in most electromagnetic field 
measurements is on an automatic basis, it was inevitable 
that servomechanisms should become a major part of an 
instrumentation program. To keep apace of theoretical 
studies, improved methods of recording amplitude data 
were needed. Efforts in this area led to the development, 
first, of a square root recorder and, later, to a logarithmic 
recorder of improved design. A selective audio amplifier 
with a bandpass of 4 cps was developed as a companion 
unit. For the first time it became possible to plot ampli- 
tude data over a linear range of 100:1 with an error less 
than 1 per cent or plot amplitude data in db units over a 
40 db range with an error less than 0.1 db. Interest was 
then aroused in the measurement of phase in conjunction 
with some radome studies. An improved design was 
devised which permitted measuring the phase of an r-f 
signal to an accuracy of + 4° even in the presence of an 
independent variation of amplitude as great as 40 db. 

It was observed that, in general, servomechanisms 
suitable for the measurement of r-f signal parameters 
were characterized by having stability which varied widely 
over the dynamic range. This was attributed to the varia- 
tion in gain in the function-determining follow-up compo- 
nent. A criterion was established which was helpful in the 
design of a suitable compensator to offset this variation in 
gain. Stated succinctly, it determined the conditions 
necessary to maintain the incremental loop-gain constant. 
Servos designed around this principle behave practically 
like truly linear servos. 

With the demand for measurements at ever higher 
frequencies, the need for receiving systems having un- 
usually high sensitivity became apparent. In anticipation 
of the needs in the mm region, a receiving system of 
extraordinary sensitivity was constructed for operation 
at K band. Through the use of an unusual arrangement of 
crystal mixers together with a continuously rotating linear 
phase shifter, it was possible to achieve a sensitivity of 
-160 dbw with still further improvement possible. 

Several circuits of particular interest were developed. 
One involved the use of mechanical rectifiers to replace 
more conventional diodes to achieve a wide dynamic range 
of rectification. This made the square root servos a 
practical reality. Another involved the use of a method 
of loading the arm of exponential attenuators to improve 
the accuracy. Calculations were made to show that high 
accuracy could be achieved by using this technique. The 
exponential attenuators are used as follow-up components 
in logarithmic recorders. A third involved a method of 
handling pulses to enhance the energy content of the signal 
carried as amplitude modulation. Instead of amplifying 
the pulses themselves, the fundamental component of 
voltage existing at the pulse repetition frequency was 
filtered out and amplified, together with existing side- 
bands. It was shown that no information is lost in the 
process. 

A wide range of subject matter has been explored, all 
of which relates to the improvement of methods for obtain- 
ing data important to electromagnetic field investigators. 
The resulting instrumentation has played a vital role in an 
extensive integrated theoretical-experimental study of 
various electromagnetic field phenomena. 
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A SIMULATOR FOR A 
SCATTER PROPAGATION CHANNEL 


(L. C. Card No. Mic 60-2260) 


Jack Lawrence Baxter, Ph.D. 
Cornell University, 1960 


The problem of simulating a communication channel 
whose characteristics are random functions of time is 
approached from the standpoint of linear network theory. 
It is shown that, if the bandwidth of interest is restricted 
in magnitude, the sampling theorem may be used to derive 
a general prototype of any channel for which the law of 
superposition applies. This prototype consists of a tapped 
delay line with complex multiplying functions operating on 
the transmitted signal at each tap. For the case of an 
idealized scatter channel, it is shown that these functions 
take the form of low frequency random noise waveforms. 

A description is given of the design of an experimental 
simulator based on this prototype with parameters appli- 
cable to an idealized ionospheric scatter channel. The 
tests and experiments are described which were designed 
to compare the actual characteristics of the channel; such 
as amplitude distributions, fading spectra, and frequency 
correlation functions with those expected from theoretical 
considerations of the model. Finally a series of tests is 
discussed which illustrate the use of the equipment as a 
tool for investigating the relative merits of modulation 
techniques for the transmission of information through 
random channels. Specifically, these tests compare the 
performance of amplitude modulation, single sideband 
modulation, and narrow band frequency modulation under 
various conditions of fading and signal-to-noise ratio. 
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A STUDY OF THE ITERATED 
TRAVELING-WAVE PARAMETRIC AMPLIFIER 


(L. C. Card No. Mic 60-2385) 


Charles Vester Bell, Ph.D. 
Stanford University, 1960 


It is well known that the parametric principle can give 
low-noise amplification at microwave frequencies. The 
conventional parametric amplifier involves a single vari- 
able element and one or more resonant cavities. Such an 
amplifier is extremely narrow band, it suffers from large 
changes in gain due to small changes in pump level, and it 
must be used with a circulator if unilateral gain is re- 
quired. These difficulties can be overcome by using a 
number of variable elements in a traveling-wave circuit. 

This study was undertaken to determine a gain and 
noise theory for the traveling-wave parametric amplifier. 
The model that is analyzed is a uniform transmission line 
which is periodically loaded with parametric diodes. The 
diodes constitute the variable elements. Across each 
diode is fed a large pumping voltage which produces a 
time-varying capacitance. The loss due to the diodes is 
included as a shunt conductance. 

The propagation constant for this model is determined 
using a filter-circuit-type analysis. It is found that two 
waves can exist on the circuit. One of the waves can grow, 
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making it possible for the device to give net gain. The 
second is always a decaying wave and becomes negligible 
after propagating for a long distance along the line. 

A solution for the finite line is formed by assigning 
arbitrary amplitudes to the two waves. Boundary condi- 
tions are then prescribed, and the amplitudes are evalu- 
ated. The resulting expressions are used to determine 
the power gain and conversion gain of the amplifier. 

The analysis is used to determine the noise figure of 
the device. The thermal noise due to the diodes is included 
in the derivation. All other sources of noise within the 
amplifier are neglected. 

The analysis shows that certain phase conditions must 
be satisfied for maximum gain and bandwidth. It is also 
shown that the reverse gain of the amplifier can be mini- 
mized by a proper choice of the pump phase. These phase 
conditions are conveniently determined from a Brillouin 
diagram of the circuit (i.e., a plot of w vs 8). The Brillouin 
diagram can be obtained from the analysis. 

An experimental amplifier is described. The amplifier 
was designed for a signal frequency of 1.7 kMc and a pump 
frequency of 3.4 kMc. The measured gain was 5.0 db with 
a bandwidth of 270 Mc. The double-channel noise figure 
was 1.2 db (corresponding to a single-channel noise figure 
of 4.2 db). The measured values of gain and noise figure 
are in good agreement with the theory. 
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UTILIZATION OF PHOTOCONDUCTIVITY 
IN ELECTROMAGNETICS 


(L. C. Card No. Mic 60-2139) 


Warren Eugene Bulman, Ph.D. 
The Ohio State University, 1958 


The problem of securing interaction between electro- 
magnetic radiation of two widely differing frequencies has 
been of considerable interest. Such an effect has potential 
application in a variety of communication areas, as well 
as in some fundamental investigations in electromagnetic 
propagation and scattering. 

The possibility of realizing interaction between micro- 
wave radiation and optical radiation through the use of 
controlled conductivity in a semiconductor layer was 
recognized. Theoretical analyses indicated that a pro- 
nounced effect should exist in the class of semiconductors 
providing very low initial conductivity but in which it is 
possible to secure significant modifications of the con- 
ductivity through photo excitation of carriers. Since the 
microwave absorption, under certain conditions, is related 
directly to the density of free current carriers in the 
medium, control of the density of such carriers provides 
a means by which the electromagnetic transmission of a 
layer of semiconducting material can be controlled by 
radiation of another wavelength. 

Experimentally, it was shown that in the case of a 
cadmium sulfide panel 0.007 inch thick, the transmission 
properties for 10.0 kmc radiation could be varied by as 
much as 22 per cent through the use of visible radiation 
with an intensity of 5000 lumens per square foot. The rate 
at which the transmission can be changed is related to the 
decay of photoconductivity in the material. 





Theoretical analyses show that in the case of cadmium 
sulfide, the net effect of the optical illumination should be 
to change only the real part of the effective conductivity of 
the material at radar frequencies up to at least 100 kmc. 
Experimentally, essentially the same interaction, or trans- 
mission modulation, was measured at several frequencies 
in the range of 5 to 70 kmc. 

The specific application of the interaction technique in 
the study of scattering centers on a complex scattering 
object is treated in some detail. 

The controlled electromagnetic modulation resulting 
from photo-induced conductivity should have considerable 
application in communications, scattering studies, antenna 
investigations, and similar studies. While the experi- 
mental investigation in this case was concerned with 
absorption characteristics, it should be apparent that 
through proper choice of the microwave frequency and the 
properties of the semiconductor, a change in the imaginary 
part of the conductivity should be possible. As in the case 
of an ionized gas, the change in conductivity would result 
in a decrease in the refractive index. Such an effect would 
be useful in controlling the phase velocity in waveguides, 
antennas, or various propagating structures. 
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THE DIFFRACTION BY A UNIFORM GRATING 
OF CYLINDERS AND ITS EFFECT ON 
THE POINTING ACCURACY OF 
A MONOPULSE ANTENNA 


(L. C. Card No. Mic 60-2114) 


Sinclair Nai-Chun Chen, Ph.D. 
The Ohio State University, 1960 


The objective of this work is to obtain a good approxi- 
mation for the diffraction of a plane wave by a uniform 
grating of cylinders and to use this result to estimate the 
pointing accuracy of a monopulse antenna located in the 
presence of such a grating. The general accuracy of the 
approximations is checked by comparing calculated values 
of the diffracted field and boresight error with measured 
values. The grating under consideration is composed of 
perfectly conducting circular cylinders of about 1/10 wave- 
length in diameter, which are separated by roughly three 
to four wavelengths. 

The above-mentioned approximation utilizes the fact 
that the electric field scattered by an infinitely long 
cylinder of small diameter can be approximated very 
nearly by the radiation from an infinitely long linear cur- 
rent element; therefore, insofar as the scattered field is 
concerned, the cylinder can be replaced by a linear cur- 
rent element. The complex magnitude of the current can 
be found by comparing the field scattered by the cylinder 
and the radiation from the linear current element. Inter- 
action between the elements of the grating is readily de- 
termined by using the linear currents. Because of the 
grating’s periodic structure, a Fourier series expansion 
of the scattered field is used, and as a result, the scattered 
field can be decomposed into two types of modes, namely, 
the surface wave modes, whose significant effect is usually 
restricted to the grating’s immediate neighborhood, and a 
finite number of plane wave modes propagating away from 
the grating in various directions. 
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The calculation of the total electric field behind the 
grating has been carried out on an IBM-650 digital com- 
puter for a normally incident plane wave whose field is 
polarized parallel to the axes of the grating elements. 
The total electric field can be measured by a probe con- 
sisting of a waveguide tapered to a small aperture and 
filled with high dielectric constant material. A compari- 
son of calculations and measurements shows that the 
approximations used to find the total electric field behind 
the grating yield useful results. 

An experimental investigation of the effect of a uniform 
cylindrical grating on the pointing accuracy of a mono- 
pulse antenna is carried out. A phase monopulse antenna 
is used for tracking a simulated point source moving at a 
large distance from the monopulse antenna. The point 
source is simulated by a large parabolic reflector-type 
antenna with a waveguide dipole feed. When the point 
source is moved, the phase monopulse antenna can be 
rotated to follow it, assuming the noise in the monopulse 
system is negligible compared with the signal from the 
source. However, with the grating placed in front of the 
phase monopulse antenna, the antenna will in general 
rotate toward an erroneous position, and the boresight 
error, defined as the angle formed by the electrical bore- 
sight axis and the optical boresight axis, is then measured. 
The boresight error can be calculated by using the meas- 
ured near fields of the monopulse antenna and the currents 
induced on the grating elements by the radiating target. 
The measured and calculated boresight errors are found 
to be of the same order of magnitude. 
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ANISOTROPIC FIELD-ALIGNED IONIZATION 
IRREGULARITIES WITHIN THE IONOSPHERE 
NEAR THE MAGNETIC EQUATOR 


(L. C. Card No. Mic 60-2388) 


Raymond Johns Davis Egan, Ph.D. 
Stanford University, 1960 


During the 1958-1959 International Geophysical Year, 
a three-frequency, swept-azimuth backscatter sounder 
was operated by Stanford University at Huancayo, Peru, 
in cooperation with the Instituto Geofisico de Huancayo. 
Early in the program an unusual echo was discovered, 
which has been shown to be due to the presence of field- 
aligned ionization irregularities in the ionosphere. These 
equatorial scatter echoes (EqS) are observed on over 90 
percent of the days (at 18 and 30 megacycles) and exhibit 
a diurnal variation very similar to that of the equatorial 
electrojet. By means of the backscatter pulse observa- 
tions, in conjunction with the Booker theory of backscat- 
tering from anisotropic field-aligned irregularities, it has 
been possible to determine the size and extent of the 
scattering region. The E-region echoes originate at 
heights between 100 and 140 kilometers. However, at 
times the upper limit may extend to 200 kilometers or 
more. F-region echoes have been occasionally observed 
which appear to originate at heights corresponding to the 
maximum ionization density of the layer. Observations of 
the strength of the EqS echoes indicate that the mean 
square fractional deviation of the electron density (AN/N)? 





is between 10~ and 10-°. The discovery of the presence 
of equatorial field-aligned ionization irregularities has 
made it possible for the first time to describe adequately 
a number of equatorial ionospheric phenomena, including 
the mechanism for the formation of “equatoriai-type” 
sporadic-E. Microfilm $2.50; Xerox $5.60. 115 pages. 


A METHOD FOR SOLUTION OF 
NONLINEAR NETWORK PROBLEMS 
BY DIGITAL COMPUTERS 


(L. C. Card No. Mic 60-2391) 


Willard Franklin Gillmore, Jr., Ph.D. 
Stanford University, 1960 


This report is concerned primarily with a special 
method of “Taylor” approximation. The usual notion of 
Taylor approximation comes from the Taylor series. In 
this case a partial sum of terms each having the form 


c,t” approximates an analytic function by matching its 
first few derivatives. The approximation method con- 
sidered here is a generalization of this procedure which 
includes exponential terms of the form ae** in the partial 
sums. By introducing these exponential terms into Taylor 
approximations, many interesting and useful results are 
obtained. 

Historically Prony* was the first person to consider 
approximating a function y(t) with exponential terms. He 
considered the problem of making a sum of the form 


2t 


~ s,t s Syt 
y(t) = a,je ' +a,e* +...+ a,e” 


approximate y(t) by matching the first 2n equally spaced 
data points. More recently Tuttle** discovered that the 
same method of calculation could be used to make Y(t) 
match the first 2n initial derivatives of y(t). Thus, the 
method used by Tuttle represents a type of Taylor approxi- 
mation. This is the method which is generalized and 
considered in the following discussion. It is useful to note, 
however, that due to the equivalence of the two methods 
the discussion really applies to both cases. 

An analytic function can be expanded in a Taylor series 
of the form 


y(t) = yo + yt + Set? + ets... 


The Laplace transform of this series may be computed 
term by term to give 
y y 


1 +> +2* 


where y;, is used to denote the k‘® initial derivative. 

A procedure is given whereby a rational function , 
can be found which approximates Y(s) by matching the 
first m + r + 1 terms. This procedure consists of first 


letting A = : and then finding F(A) from the relation 


F(A) = : ¥(>). Although the rational functions Ym_r(s) 


could easily be found directly, the new variable was intro- 
duced to demonstrate a relation between this method of 
approximation and the Padé method of approximation by 
rational functions. 
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By solving a system of linear equations the first 
m + r+ 1 terms inthe series F(A) can be matched by 
a rational function of the form 
+ @r r* 


+ Bm A™ 


Q@ + @,A+... 
Bo + B, At ..: 





This is defined when the independent parameters m and r 
are zero or any positive integer. It is convenient to dis- 
play each of these rational functions in a two-dimensional 
table with m indicating the row and r indicating the 
column. This is the standard form of the Padé table for 
F(A). To find the rational function Y,,/r(s) a change of 


variable given by s = : is made on the rational function 


a 
in the m*h row and rth column of the table. Then the 


fraction is multiplied by 2 and reduced to lowest terms. 


This is the inverse of the change of variable mentioned 
above. 

Normally each of the rational functions in A can be 
found from a continued fraction. One such continued 
fraction has the form 


« + ee i x 











Truncating this continued fraction after m terms and 
combining all of the terms into a rational function gives 


m+k-1 
+ @m+k-1A 


+ Bm a™ 


ao + QAt... 
Bo + Bi A+... 





Different values of m and k give rational functions filling 
the upper right part of the table. Other continued fractions 
may be used in a similar manner to find the rational 
functions for the lower left part of the table. When a small 
table of approximations is manually computed, these con- 
tinued fractions probably represent the most convenient 
way to find successive rational functions. 

By taking the inverse Laplace transforms of the 
rational functions Y,, ,(s) the approximations ¥m,r(t) are 
obtained. These range in form continuously from a sum of 
Taylor-series terms when m = 0 toa sum of purely ex- 
ponential terms when m > r. If desired, all exponential 
terms with complex exponents may be combined into 
damped sine and cosine terms. 

It is shown that this method approximates analytic 
functions as closely as desired. This means that it is 
applicable to most of the functions encountered in the dif- 
ferential equations of physical systems. If the power 
series for the function y(t) has a finite circle of conver- 
gence about t = 0, then the approximations, which are 
always entire functions of t, become poor as t approaches 
the radius of this circle of convergence. This difficulty 
can actually be minimized by selecting approximations 
¥m,r(t) from a diagonal of the table where the functions 
all have an appropriate asymptotic behavior as t ap- 
proaches infinity. 





The partial sums obtained from these approximations 
exhibit some very interesting types of behavior. Some- 
times in the rational functions ¥,, »44,-,(s) belonging to 
one diagonal of the table the poles and zeros interlace, 
the residues at the poles of » are positive, 
and the corresponding continued fractions converge. 
These phenomena are easily explainable with the help of 
a little Hilbert space theory. 

In this report a linear operator is defined from the 
coefficients of the special continued fraction which is 
associated with one particular diagonal in the table. When 
a set of prescribed conditions is satisfied, this operator 
has eigenfunctions which are sequences of polynomials 
orthogonal with respect to a certain measure yp. These 
orthogonal polynomials represent successive denominators 
of the rational functions ¥,, .4+-,(8). It is shown that 
this operator behaves in a manner quite analogous to a 
second-order Sturm-Liouville differential equation. This 
ultimately provides both a theoretical explanation for 
some of the convergence properties mentioned above and 
some useful calculation procedures. 

Finally, a large number of examples if given. Some 
of these show how the method may be applied to the im- 
portant problem of approximating the solution of the 
differential equations coming from nonlinear networks. 
Other examples show applications in computer program- 
ming and in network synthesis. Besides indicating pos- 
sible uses, the examples have been carefully selected to 
show how the approximation method works in a large 
variety of cases. In general this versatile approximation 
method is well worth considering whenever it applies, and 
it seems surprising that it has been almost completely 
overlooked until now. 
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THE SYNTHESIS OF TRANSMISSION SYSTEMS 
WITH STEP DISCONTINUITIES 


(L. C. Card No. Mic 60-2043) 


James Edward Holte, Ph.D. 
University of Minnesota, 1960 


Adviser: R.F. Lambert 


The propagation of one dimensional waves in non- 
uniform systems for which the propagation parameters 
are a function of the single space variable is a subject of 
considerable importance in many areas of physical re- 
search. The non-uniformity may be introduced either by 
varying the physical characteristics of the medium (di- 
electric constant, modulus of elasticity, density, etc.), or 
by shaping the geometric boundaries of the guiding system 
(co-axial line radii, elastic bar cross section, etc.). In 
either case, the non-uniformity introduces a dependence 
of the energy transmission properties of the system upon 
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the frequency of the incident wave quantity. A particularly 
suitable choice of variable to describe this situation is the 
reflection coefficient or ratio of reflected to incident wave 
amplitude. As one means of solving the synthesis prob- 
lem, this thesis considers procedures whereby the neces- 
Sary spatial variation of propagation parameters may be 
determined to yield a prescribed variation of input re- 
flection coefficient as a function of frequency and system 
length. To further restrict the problem, only those sys- 
tems are considered for which the parameters vary as a 
finite number of finite steps, remaining constant between 
steps. A detailed consideration of such stepped systems 
is considered justified for three reasons. First, since the 
stepped system is composed of a cascade of uniform line 
sections, the problems associated with cut-off will not be 
encountered. Second, as the number of steps increases, 
the system response may approach that of the more gen- 
eral continuous system. This transition from discrete to 
continuous systems is further clarified by the presentation 
of a method which relates the response of a cascade of 
exponentially tapered sections to that of a stepped system. 
Finally, the fabrication of stepped devices is often more 
convenient than that of an arbitrary smooth curve. 

The order of presentation is: (1) derivation of a dif- 
ferential equation for the reflection coefficient and 
development of synthesis procedures based upon the form 
of the solution to a linearized approximation to this equa- 
tion, (2) correction terms are considered to allow an 
improvement of the linear model to account for multiple 
reflections, losses, and departure of the propagating waves 
from true planar nature, (3) these results are applied to 
the design of a mechanical resonator, a frequency selec- 
tive co-axial line, and an acoustical matching section. 

The last device has been constructed and tests indicate 
a response which confirms the predictions of the theory. 

In slightly greater detail, the following are the more 
significant results of this investigation. It is found for the 
linearized solution that the input reflection coefficient may 
be represented as a polynomial in a complex variable 
which ranges over the unit circle as the frequency of 
excitation increases. The synthesis procedures determine 
the location of the zeros of this polynomial to yield a 
prescribed variation in the input reflection coefficient. 
Once the zeros are located the physical structure may be 
determined directly. Two graphical methods are developed 
to facilitate this placement. From this simplified model, 
signal flow graph methods are used to account for multiple 
reflections within the structure. The effects of losses in 
the system are shown to be equivalent to a simple shift in 
the location of the zeros determined for the lossless case. 
Finally, the effects of curvature of the propagating wave 
fronts are interpreted as lumped reactive elements located 
in the plane of each discontinuity and easily represented 
graphically on a Smith Transmission Line Chart. 
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INVESTIGATIONS OF THE 
HELITRON OSCILLATOR 


(L. C. Card No. Mic 60-2393) 


Boyd Parker Israelsen, Ph.D. 
Stanford University, 1960 


The helitron is a beam-type device for generating or 
amplifying low-power signals in the microwave range. 

It uses electrostatic focusing and operates by means of 
the interaction of a transverse electromagnetic wave with 
a slow electron beam having the form of a helix. The 
helical beam is wrapped around the r-f circuit, whose 
azimuthal electric field components produce electron 
bunching. The helitron is voltage-tunable over a fre- 
quency range of greater than two-to-one, and the design 
center frequency can be varied over more than a decade 
by choice of dimensions and operating voltages. An im- 
portant practical advantage realized by the device is its 
short length, resulting from the helical beam configura- 
tion. 

This report describes investigations aimed at provid- 
ing a better understanding of the helitron. The first 
experimental model, built in 1956, had shown that the 
device was feasible. However, the predicted starting 
current was on the order of fifty times greater than that 
measured. Certain of the operating characteristics, 
notably spurious oscillations, and ripples in the backward- 
wave gain-vs-frequency curve when operated as an ampli- 
fier, remained unexplained. The results of experiments 
dealing with these spurious oscillations are presented. 
They treat the variation of the spurious level with collector 
current, interaction length, and anode voltage, the possible 
existence of a coaxial mode between circuit and sole, the 
influence of trajectory perturbations, and the effect of 
beam collector configuration. 

Measurement of backward-wave gain by two different 
methods is described. The results of these gain meas- 
urements point to a relation between the multiply-peaked 
gain curve and spurious oscillation modes. The presence 
of two signals, differing slightly in frequency, is shown to 
result in other components at equal frequency intervals. 
Spurious frequency components result from beating be- 
tween the main oscillation and a second oscillation mode. 

A second experimental helitron was constructed, the 
r-f circuit in this case consisting of two, rather than four, 
segments, with an internal termination. The beam was 
injected from a slalom focusing structure, in contrast to 
the first experimental tube which used a snout-like exten- 
sion of the anode. Performance was not as good as ob- 
tained with the first helitron, the difference being attributed 
to limitations in the mechanism of slalom injection. 

A small-signal field theory based on expansion in 
normal modes is presented. This theory shows that 
azimuthal beam bunching, i.e., bunching in the direction 
of electron motion, is the primary interaction mechanism. 
Thus the helitron behaves in this respect as an O-type 
device. A study of space charge effects indicates that one 
of the two space charge waves grows exponentially, even 
in the absence of circuit fields. An equation for backward- 
wave gain is given in which two circuit waves and two 
beam waves are considered. Numerical evaluation of this 
equation using an IBM 650 computer shows that inter- 
ference between the backward circuit wave and the grow- 
ing space charge wave produces the observed gain ripple. 
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Theoretical starting current is within a factor of two of 
the measured value. 
Microfilm $2.95; Xerox $10.35. 227 pages. 


THE ANALYSIS AND SYNTHESIS OF 
NON-LINEAR CONTINUOUS AND SAMPLED-DATA 
SYSTEMS INVOLVING SATURATION 


(L. C. Card No. Mic 60-2397) 


Frederick Kurzweil, Jr., Ph.D. 
Stanford University, 1960 


This study has been concerned with the analysis and 
synthesis of saturating systems which are either continu- 
ous or discrete. Initially these saturating systems are 
broken into classes in which the representative member 
is the physical plant in Jordan normal form. The equations 
describing the plant are written in terms of its impulse 


response matrix G(t) and the forcing function m(t)f. The 


constraint on the forcing function, | m(t)| < 1, categorizes 
the system as a saturating system. 

The optimum saturating system is defined to be that 
system which returns to equilibrium in minimum time 
subject to the constraint on the forcing function. From 
theoretical considerations, it is found that the optimum 
system requires that the maximum of the forcing function 
be applied at all times. The sign of the forcing function is 
determined from switching surfaces in n-dimensional 
space which are constructed from a knowledge of G(t). 
The characteristics of the switching surfaces are directly 
dependent on the characteristics of G(t). 

The synthesis problem is that of construction of the 
optimum switching surfaces in n-dimensional space. The 
method proposed here consists in the construction of a 
linear region by means of a subspace generator, then the 
placement of the point X(0) on a boundary of the linear 
region. For these conditions a fixed relation between the 
vector expansion of the linear region and the optimum 
vector expansion of X(0) exists. Thus the optimum forcing 
function is determined from the linear vector expansion 
for each X(0) in space. The total optimum trajectory is 
obtained by tracking the physical plant with the subspace 
generator point by point. 

Because of the highly non-linear nature of the sub- 
space generator, implementation of the synthesis pro- 
cedure is best accomplished with a digital computer. The 
problem then becomes a sampled-data problem. Analysis 
in the sampled-data realm is considerably simpler than in 
the continuous case since a given sampling period T auto- 
matically fixes the lag-time between the physical plant 
and the tracking subspace generator and places bounds on 
the quantity (Dev),,¢. As the sampling period T is de- 
creased, the sampled-data system approaches the opti- 
mum continuous system. 
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SYNTHESIS OF RC TWO-PORTS ON COMBINED 
VOLTAGE AND ADMITTANCE BASES 


(L. C. Card No. Mic 60-2224) 


Pen-min Lin, Ph.D. 
Purdue University, 1960 


Major Professor: Robert P. Siskind 


A new synthesis procedure is developed for the realiza- 
tion of transfer functions by unbalanced RC networks. The 
transfer functions under investigation have zeros in the 
left-half plane only. Given any voltage ratio which satis- 
fies certain realizability conditions, the synthesis pro- 
cedure starts with the construction of a network, called 
“B” network, which realizes all the specified complex 
zeros. This part is carried out on the basis of voltage 
ratio rather than the driving-point immittances, as is done 
in conventional partitioning techniques. Another network, 
called “A” network, is then synthesized which, when 
terminated in “B” network, produces the specified real 
zeros, real poles and the zeros needed for the cancellation 
of the poles introduced by the “B” network. This part is 
carried out on the admittance basis. The over-all voltage 
ratio of the “A” and “B” networks in cascade has the 
zeros and poles as specified. 

This synthesis procedure, although a general one, may 
require an excessive number of elements when applied to 
the synthesis of transfer functions of arbitrary degrees. 
However, it has been found very successful with transfer 
functions up to the complexity of having two pairs of 
complex zeros and four real poles. The results may be 
summarized as follows: 

(1) For voltage ratios in quadratics, no more than 
5 elements are needed if the two poles straddle about 
either -20, or -d5/20, point on the negative-real axis, 
where 0, and d, are the distances from the complex zero 
to the jw axis and the origin respectively. For all other 
cases, no more than 8 elements are needed, including the 
terminating resistance. 

(2) For voltage ratios in cubics, no more than 13 
elements are needed, including the terminating resistance. 
(3) For voltage ratios in quartics, no more than 20 
elements are needed including the terminating resistance. 

The required number of elements depends on the pole 
and zero configuration of the transfer function. The above 
mentioned number of elements represents the maximum 
in each case. For the majority of the pole and zero con- 
figurations, the number of elements needed is much less 
than the maximum. 

One unique feature of the present synthesis procedure 
is that the requirement of a parallel RC termination can 
be handled with the same ease as a pure resistance 
termination. Microfilm $2.50; Xerox $6.00. 122 pages. 
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ANALYSIS OF NOISE-PRODUCING 
MECHANISMS IN SOLID-STATE DEVICES 


(L. C. Card No. Mic 60-2400) 


Donald Adolph Linden, Ph.D. 
Stanford University, 1960 


Methods of analyzing fluctuation phenomena in semi- 
conductor devices are studied with the three-fold aim of 
presenting a unified treatment of the several techniques, 
of exploring their interrelations, and of clarifying the 
assumptions on which they rest. The presentation is 
addressed to the electronics engineer, and stresses con- 
cepts and methods familiar to him through his studies of 
network theory and communication theory. 

Three major analytical approaches are discussed. The 
thermodynamic method is based on the calculation of 
ensemble fluctuations by means of statistical mechanics. 
The Fokker-Planck approach starts with the dynamics of 
the process expressed in terms of transition probabilities, 
and yields a differential equation governing the develop- 
ment, in time, of conditional probabilities or probability 
densities. The Langevin procedure consists of augmenting 
a phenomenological equation governing macroscopic oc- 
currences with noise sources whose responses simulate 
fluctuation effects. A consistent point of view is achieved 
by regarding the phenomenological equations as results of 
averaging the equations governing conditional probabili- 
ties; the insertion of noise sources then assumes the 
status of an approximation designed to restore the detailed 
knowledge lost in the averaging process. 

The basic physical phenomena which govern the opera- 
tion of semiconductor devices are conduction, combination- 
regeneration, and diffusion. They are first analyzed 
individually, and the results so obtained are applied to 
their combined action in semiconductor devices. The 
discussion is restricted to those effects which are not 
determined by surface phenomena. Lumped models are 
introduced in the course of the discussion of generation- 
recombination and diffusion, and are used extensively in 
the analysis of junction diodes and transistors. In this 
application, they make possible a step-by-step approach, 
in which a crude model is used at the start of the analysis, 
and is supplemented by additional elements as the need for 
refinement arises. 
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NOISE ANALYSIS OF PHASE DETECTORS 
(L. C. Card No. Mic 60-2229) 


Don Carlin Miller, Ph.D. 
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Major Professor: George R. Cooper 


Phase detectors are used in many types of radar equip- 
ment. They are particularly used in monopulse radar 
systems where special types of antenna and amplifier sys- 
tems are used to sharpen the resolution properties of the 
antenna. The phase detector develops signal output from 
the target which is used for display or computer input. 

The problem of this investigation is to determine the na- 





ture of this output signal in the presence of noise by the 
use of a statistical approach. 

The problem is simplified by first investigating the 
output autocorrelation function for inputs of noise only. 
This approach makes use of an assumed Gaussian band- 
limited noise input and analyzes the signals as they pass 
through the two diodes. Two solutions are found. The 
first is for linear envelope detection of the diodes and the 
second for square-law diode operation. 

With this background of noise inputs, the investigation 
next analyzes the phase detector for both noise and signal 
inputs. Use is made of axis rotation of the statistical 
coordinate system in order to make it possible to inte- 
grate the probability density distributions. Again the 
resulting output autocorrelation function is divided into 
three categories. They are: small signal linear envelope 
operation, large signal linear envelope diode operation, 
and square-law operation. 

An analysis of the spectral density of the signals from 
the two antennas is made in the appendix and this becomes 
the basis for the spectral density calculations for the 
output signals previously derived. Results are tabulated 
for all types of inputs and different modes of diode opera- 
tions. The results of the analysis are also given in terms 
of the output signal-to-noise ratio of the phase detector. 

Of greatest interest in the phase detector is the output 
slope-to-noise ratio. This gives a measure of the sensi- 
tivity of the system and it depends upon many factors in 
the system. An analysis is made to investigate the effect 
of IF amplifier bandwidth on this ratio for various angles 
of incidence and doppler frequency shift. The results are 
tabulated. Microfilm $2.50; Xerox $6.80. 142 pages. 


A GENERAL METHOD FOR ANALYZING 
MAGNETIC AMPLIFIERS INCLUDING THE 
DERIVATION OF TRANSFER FUNCTIONS 


(L. C. Card No. Mic 60-2231) 


Nasser Emamzadeh Nahi, Ph.D. 
Purdue University, 1960 


Major Professor: F. J. Friedlaender 


A general method for analyzing magnetic amplifier 
circuits is developed. The concept of a cycle of operation 
is introduced and is defined to be the interval bounded by 
two successive times when a core employed in the circuit, 
initiates its resetting process. This cycle of operation 
does not necessarily coincide with, or even have a fixed 
position with respect to, a cycle of the supply voltage. 
The method of analysis presented in this thesis employs 
relations involving the cycles of operation rather than the 
half cycles of the supply voltage. Therefore, it becomes 
possible to analyze circuits where commutation periods 
(i.e., the periods when the load current flows through a 
gate winding after the gate voltage has reversed its sign) 
exist and the length of each period varies with the output 
quantity. The single ended magnetic amplifiers with 
resistive-inductive loads are analyzed. A transfer func- 
tion for the doubler circuit, in which the commutation 
interval varies between zero and one quarter of a cycle, 
is developed. The transient behavior of this circuit is 
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further discussed and the difference in the time constants 
corresponding to an increase or decrease of the output is 
explained. Furthermore, the inherent instability of the 
center-tap circuit with inductive load is discussed and a 
transfer function is derived for the bridge amplifier. The 
experimental results are given and are found to be in 
agreement with the analytical conclusions. 

Conventional push-pull magnetic amplifiers are ana- 
lyzed and the appropriate transfer functions are derived. 
It is shown that if only the relation between the output and 
input quantities is desired, certain items of information 
involving the intermediate variables can be bypassed in 
some cases. Push-pull magnetic amplifiers provide a 
suitable example. In this case the intermediate variables 
are the half cyclic flux changes of the cores. The useful- 
ness of the above conclusion becomes evident since, for 
this type of amplifier, the predictions involving the inter- 
mediate variables cannot be readily obtained due to the 
lack of sufficient knowledge regarding the behavior of the 
cores. The experimental and analytical results are com- 
pared and found to be in agreement. 

Microfilm $2.50; Xerox $6.00. 123 pages. 


ELECTRON DENSITIES IN THE UPPER 
IONOSPHERE FROM ROCKET MEASUREMENTS 


(L. C. Card No. Mic 60-2167) 


John Stirling Nisbet, Ph.D. 
The Pennsylvania State University, 1960 


An investigation of electron densities in the upper 
F region of the ionosphere by new techniques employing 
long range rockets is described. 

Investigations were confined to propagation measure- 
ments between the missiles and ground stations, and to 
methods not requiring radio links with the missile in 
addition to those already incorporated for telemetry and 
tracking purposes. 

The types of rockets used for the tests were deter- 
mined by the requirement that suitable transmitters were 
carried, and that the maximum rocket altitude allowed 
sufficient penetration of the F region. In practice this 
limited the vehicles to those with satellite launch missions, 
and to intermediate range ballistic missiles. Since such 
vehicles have considerable horizontal velocity components, 
it was necessary to develop suitable methods of analysis. 

A matrix method is described for analyzing oblique 
dispersion measurements to provide vertical electron 
density height profiles. In this method account is taken of 
horizontal gradients, refraction, and the varying ray path 
zenith angles in the ionosphere. 

Two methods of measuring ionospheric dispersion were 
employed and compared: Faraday rotation, and a method 
using the difference between the apparent positions of the 
missile obtained by two tracking systems operating on 
different frequencies. Faraday rotation measurements at 
two receiving stations and on two frequencies were com- 
pared, to check the horizontal gradient program and the 
polarization of the rocket antenna. 

Results are given for seven experiments of electron 
densities and electron contents above the maximum ioni- 
zation level of the F region. These are compared with 





results of other investigations and some conclusions are 
drawn about the structure of the layer and its diurnal 
variation. Microfilm $2.50; Xerox $8.20. 178 pages. 


ANALYSIS OF SOME AUGMENTED 
LADDER NETWORKS 


(L. C. Card No. Mic 60-2266) 


Gunnar Peter Ohman, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. H. M. Trent 


This thesis is primarily concerned with the analysis 
of some networks which exhibit a regular, repetitive 
structure in many directions. Such networks may be 
considered to be multi-dimensional generalizations of the 
well-known uniform ladder network which has a regular 
and repetitive structure in one dimension, and consists 
essentially of a single row of adjacently-connected nodes. 
By increasing or augmenting the number of node rows 
with suitable interconnection between adjacent rows, a 
two-dimensional structure consisting of a plane of nodes 
is obtained. Such structures are named, “Augmented 
Ladder Networks.” Further generalizations of the simple 
ladder network are possible by interconnection of identical 
two-dimensional, or plane-of-node, structures to obtain 
a three-dimensional network. By a continuation of the 
process of interconnection, N-dimensional networks can 
be obtained. Major emphasis in the thesis is placed, 
however, on the analysis of two-dimensional augmented 
ladder networks. 

A method of analysis for augmented ladder networks 
is developed which consists of a combined matrix and 
difference-equation attack. Expressions for network 
determinants and transfer ratios are derived for two- 
dimensional structures which may have any number of 
node rows and node columns as well as several different 
boundary conditions at the peripheral nodes. These 
expressions are in terms of the natural network modes. 

It is shown also that the method of attack developed for 

the two-dimensional case, can be applied to the analysis 

of the general, N-dimensional network, and, in fact, the 
results of the two-dimensional analysis can be generalized 
to N dimensions almost by inspection. 

A few relatively simple two-dimensional augmented 
ladder networks are considered in some detail on an 
image-parameter basis to illustrate the application of the 
formulas derived to specific networks. 

Microfilm $2.50; Xerox $4.20. 80 pages. 
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THE LARGE-SIGNAL PROPERTIES 
OF MICROWAVE CAVITY-TYPE 
PARAMETRIC CIRCUITS 


(L. C. Card No. Mic 60-2405) 


Frank Andrew Olson, Ph.D. 
Stanford University, 1960 


This paper is a study of the large-signal properties 
— primarily the saturation characteristic and phase 
response — of microwave cavity-type parametric circuits. 
Negative-conductance-type amplifiers and frequency con- 
verters employing semiconductor diodes are considered. 
Of particular interest are the departures from linearity 
of the gain and phase response of the parametric amplifier 
at large signals; and the performance of a parametric 
frequency-converter circuit as a microwave phase- 
distortionless limiter. 

A second-order theory is developed and calculations 
are made of the large-signal behavior of the parametric 
circuit when used as an amplifier, as a frequency con- 
verter, and as a limiter. Saturation is found to take place 
in all parametric devices when the input signal level 
approaches the level of the pump power. The mechanism 
that produces saturation is described and ways of extend- 
ing the range of linear amplification are discussed. 
Second-order effects, which occur if the capacitance- 
voltage curve of the diode is not linear, are shown to cause 
the phase response to be a function of the signal level. 
Finally, the ability to limit is shown to be a fundamental 
property of parametric frequency-converter circuits. 

Large-signal experiments were performed, on both a 
parametric amplifier and a frequency converter, to test 
the predictions of the theory. Results of the measure- 
ments of gain and phase as a function of signal level are 
presented. The agreement with theory is good. 

A limiter circuit, consisting of two stages of para- 
metric frequency conversion, was tested as a phase- 
distortionless microwave limiter. The limiter provided 
an output which was constant to within +1 db over a range 
of input greater than 50 db; and had 10 db gain at small 
signals. Through the use of a phase compensation tech- 
nique, the phase variation was less than seven degrees 
over the entire range of input power. The factors that are 
important to achieving phase-distortionless limiting with 
parametric circuits are discussed. 

Microfilm $2.50; Xerox $5.20. 101 pages. 


STATISTICAL ESTIMATION OF NORMALIZED 
LINEAR SIGNAL PARAMETERS 


(L. C. Card No. Mic 60-2265) 


John Howard Park, Jr., D. Eng. 
The Johns Hopkins University, 1960 


The statistics of quotients, and various functions in- 
volving quotients, of independent Gaussianly distributed 
random variables is studied. In general simple, closed 
expressions for the probability density of such random 
variables can not be obtained. However, the following 
properties are determined: 





1. Asymptotic expressions, 


. Approximations to the location of the peak of 
the density function, 


. Approximations to the mean and variance when 
they exist. 


In some cases the density functions can be computed 
numerically and many of these are shown in Figures 1-16. 
In the more complicated cases the density functions are 
obtained using an analogue computer to synthesize the 
functions involved. The experimental results are shown 
in Figures 22-25. 

The results are applied to the problem of the statisti- 
cal estimation of wave shape in a noisy background. That 
is, the structure of the optimum estimator of a normalized 
signal is determined. It is also shown that certain non- 
linear signal parameters may be represented as quotients 
of linear signal parameters. Therefore, the preliminary 
mathematical work leads to the structure of the optimum 
estimator of certain nonlinear parameters. Pulse width 
is used as one example. This work also forms the neces- 
sary background for evaluating the average risk associ- 
ated with the above mentioned estimators. 

In Appendix II a rigorous derivation of the cumulative 
distribution function of the product of two independent 
random variables is given. Appendix III is a discussion 
of the moments of a generalized Rayleigh process which 
play an important part in the calculation of the moments 
of the processes discussed in this paper. 

Microfilm $2.50; Xerox $6.40. 134 pages. 


ELECTRON IRRADIATION OF GERMANIUM 
(L. C. Card No. Mic 60-2234) 


Robert Richard Pepper, Ph.D. 
Purdue University, 1960 


Major Professor: H. Y. Fan 


Changes in the electrical conductivity and Hall coeffi- 
cient of germanium samples, irradiated with 4.5 Mev 
electrons, have been observed as a function of the total 
irradiation flux. 

Ambient temperatures for these experiments were 
obtained using liquid nitrogen, dry ice and acetone, and 
ice water as coolants. Intermediate temperatures were 
attained for annealing studies by means of an electric 
heater. A special cryostat was used so that the sample 
could be supported in a magnetic field inside the vacuum 
system of the Purdue linear accelerator, while still main- 
taining thermal contact with the coolant. Several samples, 
representing a wide range of initial carrier concentration 
were used in these studies. 

From measurements of the conductivity and Hall 
coefficient, the carrier concentration and mobility may 
be calculated. High energy electron irradiation results 
in the production of defects in the crystal lattice, which 
may act as donor or acceptor states and change the car- 
rier concentration. In Ge, the carrier concentration 
changes in such a manner that the Fermi level moves 
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toward a position 0.1 or 0.2 ev, depending on the tempera- 
ture of irradiation, above the valence band. Thus for 
relatively impure samples the electron or hole density 
and the conductivity all decrease with irradiation. For 
very high purity p type samples, the hole concentration 
and conductivity may increase. 

An attempt has been made, following a method sug- 
gested by Fan, to determine the position of the energy 
levels in the forbidden band, which are associated with the 
defects produced by the irradiation. For sufficiently well 
separated levels, a plot of the sum of the changes in hole 
and electron concentrations per unit of incident flux as a 
function of the Fermi level should produce a series of 
steps which locate the energy levels and give their rela- 
tive concentrations. Although the procedure followed is 
not so straightforward, the experiments do indicate that 
bombardment produces a set of levels at about 0.06 ev 
below the conduction band; another level or group of levels, 
whose exact position is undetermined, is introduced near 
the center of the forbidden gap. 

In determining the number of defects per cm* which are 
produced, the James-Lark Horovitz model was employed. 
From the experimental results, as applied to this model, 
a cross-section was determined and compared to the 
theoretical calculations based on the theories of Ruther- 
ford, Mott, and Feshbach. The theoretical cross section 
using a threshold energy of 31 ev is 91 barns compared 
to 67 barns obtained in our experiments. 

The extent of ionization of the defects is also indicated 
by this model. Thus the changes in carrier mobility with 
irradiation could be calculated and compared to experi- 
ment. In this way it is confirmed that defects, such as the 
vacancies in n type Ge, can be doubly ionized. 

Data on annealing processes indicate very extensive 
healing (about 50%) of bombardment-introduced defects 
at temperatures between 0°C and 20°C, but they anneal 
only slightly at -70°C or lower. It is concluded that room 
temperature annealing is primarily vacancy-interstitial 
recombination. 

Non-equilibrium electronic effects were observed even 
at liquid nitrogen temperatures. The non-equilibrium 
processes are attributed to minority carrier trapping 
centers introduced during irradiation. Intense ionization 
produced by the electron beam keeps the traps filled with 
electrons during bombardment. When the beam is turned 
off, the traps empty very slowly at a rate depending on the 
ambient temperature. Such effects are usually observed 
only in p type Ge, both in initially p type material and in 
samples which have been converted by the irradiation to 
p type. Microfilm $2.50; Xerox $4.60. 90 pages. 


AN EXPERIMENTAL INVESTIGATION OF 
CROSSED-FIELD INTERACTION 


(L. C. Card No. Mic 60-2409) 


Takeshi Sato, Ph.D. 
Stanford University, 1960 


An experimental study of the diocotron effect in a thin 
electron beam is presented. The diocotron effect is the 
amplification of microwave signals in an electron beam 
moving between parallel conducting plates, under crossed- 
field conditions. 





The diocotron effect was measured by means of an 
experimental tube. This tube has a variable-length drift 
section located between two magnetron-type beam coupling 
sections. The diocotron effect was directly measured by 
changing the drift section length and observing the change 
in the total gain of the tube. 

The diocotron effect was detected and measured as 
functions of the beam parameters and degree of modula- 
tion. Agreement with the small-signal theory of Heffner 
and Unotoro is good. 

The saturation characteristics of the diocotron effect 
were measured. The relative phase shift associated with 
the saturation was measured accurately and was found to 
be small. A theory for the saturated power output is 
presented. The agreement with experimental results is 
good. 

The possible practical applications of the diocotron 
effect are discussed. 

Microfilm $2.50; Xerox $4.60. 87 pages. 


A STUDY OF NON-LINEAR SAMPLED-DATA 
FEEDBACK CONTROL SYSTEMS 
CONTAINING A RELAY, A SATURATING, 
OR A BACKLASH ELEMENT. 


(L. C. Card No. Mic 60-2079) 


Hwa-Chung Torng, Ph.D. 
Cornell University, 1960 


A study of non-linear sampled-data feedback control 
systems containing a relay, a saturating element, or a 
backlash element is presented in this dissertation. The 
object of this investigation is to develop approaches which 
will identify possible periodic modes in such a system and 
determine its steady state response with a given input. 

The non-linear element is situated in the forward loop 
of the system. The sampling rate is assumed uniform. 

The difference equation approach is used throughout 
the investigation. It is believed that this approach is 
logical in attacking problems posed by non-linear sampled- 
data feedback control systems. 

A method is first presented to derive the difference 
equation which relates the outputs of the system at subse- 
quent sampling instants. The order of the difference 
equation is dictated by the order of the linear plant. 

The possible periodic modes of the relay sampled-data 
feedback control system are studied. The system studied 
in this work is one which has a relay in the forward loop, 
but there is no restriction on the form of the feedback. 

A discrete sequence approach is developed. This 
approach consists of using the corresponding difference 
equation of the system; expanding periodic functions of an 
integral argument in terms of orthogonal functions in the 
discrete domain; and balancing the harmonics. With this 
simplified method of analysis, there is no longer a need 
for the step-by-step computation, as has been necessary 
in the past. 

The effect of the presence of a dead zone is discussed. 
The steady state response of the system when subjected to 
a step, a ramp, or a certain type of the sinusoidal input is 
investigated. Only a slight modification of the system 
diagram is needed to study the cases where the form of 
feedback is other than that of unity. It should be pointed 
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out that almost all previous studies concerned only with 
systems with the unity-feedback, and it is believed that 
this is the first attempt to use orthogonal functions in the 
discrete domain to study the sampled-data control system 
of various feedback schemes. 

The saturating sampled-data control system is then 
investigated. It is an error-sampled control system with 
a saturating element in the forward loop. 

The dual-mode concept is used to predict possible 
self-sustained oscillations that might exist in such a 
system. The dual-mode consists of a “linear” mode and 
a “relay” mode. This relies on the assumption that a 
piece-wise linear representation can be used to describe 
the saturating element. This prediction is made possible 
by using the discrete sequence method developed above. 
In order to determine the steady-state response of the 
system, the step-by-step computation has to be made. 

A set of first order difference equation is derived for this 
purpose. 

There are cases where the piece-wise representation 
of the saturating element is not valid. The linear region 
is replaced by a curve, that is to say, the response is a 
non-linear function of the excitation. A non-linear differ- 
ence equation is derived to describe the operation of the 
system. In order to obtain the correlation between the 
system parameters and the system performance, a solu- 
tion in closed form is desirable. 

A first approximation method is developed for solving 
the non-linear difference equation. The theory of first 
approximation, which is widely used in solving non-linear 
differential equations, is extended to the field of non-linear 
difference equations. This approach furnishes either exact 
or approximate solutions and reveals any possible self- 
sustained recurrent oscillations. 

The identifying procedure is extended to the sampled- 
data control system with a backlash element in the forward 


loop. Microfilm $2.50; Xerox $5.20. 101 pages. 
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THE NUCLEATION RATE FOR 
LIQUID DROP FORMATION IN 
SUPERSATURATED WATER VAPOR 


(L. C. Card No. Mic 60-2194) 


Robert Anton Comparin, Ph.D. 
Purdue University, 1960 


Major Professor: O. W. Witzell 


A supersaturated vapor is a vapor which is at a pres- 
sure higher than the normal saturation pressure cor- 
responding to the temperature of the vapor. One manner 
of condensation in a supersaturated vapor is by self 
nucleation--a process by which nuclei are formed by 
collisions of the molecules in the vapor itself and conden- 
sation occurs on the drops which grow from the nuclei. 

The nucleation process in vapors is important in appli- 
cations such as the expansion of steam in turbines and 
nozzles and in high velocity wind tunnels where a conden- 





sation shock wave is encountered because of nucleation of 
the water vapor present in the air supplied to the tunnel. 
Nucleation processes are also important in other fields 
such as metallurgy where the solidification of metals is 
governed by a nucleation process. Also in the field of 
chemistry there are many important nucleation processes 
in vapors other than water vapor. 

The purpose of this investigation was to inquire into 
the nucleation process in supersaturated water vapor as 
it occurs in steady flow processes and to obtain experi- 
mental verification of the nucleation rate by the use of 
existing nucleation equations. Calculation of the nuclea- 
tion rate is important because it makes possible the pre- 
diction of the point of condensation in applications which 
involve expansion or cooling of vapors. 

A continuous operating cloud chamber was constructed 
and the nucleation rate was measured over a narrow range 
of pressures. The data obtained, together with the data of 
Yellott and Holland,’ were used to calculate the drop 
radius necessary for condensation to occur. 

In order that the existing nucleation equations be 
applicable to these experiments it is necessary to assume 
that the surface tension is a function of the radius of the 
drops. It was found that the surface tension is a function 
of the radius of curvature and that the value of the surface 
tension decreases to a minimum and then increases again 
as the radius of curvature decreases. A theory has been 
presented to explain the variation of the surface tension. 

The results of this investigation indicate that the nucle- 
ation equations can be used to predict the nucleation rate 
in supersaturated water vapor within perhaps one order 
of magnitude if the variation in surface tension is con- 
sidered. More data must be obtained on the variation of 
surface tension with radius of curvature before the nuclea- 
tion equations can be utilized to their fullest possible 
extent. Microfilm $2.50; Xerox $3.60. 65 pages. 
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AN INVESTIGATION OF DIESEL ENGINE 
OPERATION WITH AN INDUCTED SECONDARY FUEL 
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James Kenneth Goodwine, Jr., Ph.D. 
Purdue University, 1960 


Major Professor: O. C. Cromer 


The object of this investigation was to determine the 
effects of a secondary fuel, inducted with the intake air, 
on the performance of a diesel engine. The performance 
criteria were cylinder pressure, brake specific fuel con- 
sumption, exhaust smoke density, and exhaust gas tem- 
perature. The specific items of interest were the effects 
of the molecular structure and ignition characteristics of 
the secondary fuel, the method of induction of the second- 
ary fuel, the concentration of the secondary fuel, and the 
speed and load of the engine. 

The engine used was a Caterpillar single cylinder, 
pre-combustion chamber, 4-stroke cycle, test engine with 
a displacement of 208 cubic inches. The main fuel used 
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was a 55 cetane 1-D distillate in general use in the labora- 
tory. The secondary, or inducted, fuels used were iso- 
octane, n-octane, and to a lesser extent, n-heptane. 

A special filtering type smokemeter and photocell reflec- 
tometer were designed and built for this study. 

The data were analyzed statistically by analysis of 
variance, with all tests of significance being made at the 
10% a-level. A split-plot design was used in most cases. 
An attempt to analyze part of the data using regression 
techniques was unsuccessful because of the nature of the 
matrices involved and the limitations of the regression- 
correlation program of the Purdue Datatron computer. 

Preliminary tests were run to determine the perform- 
ance characteristics of the engine at 1000 rpm over a load 
range from 30 psi BMEP to 110 psi BMEP using the main 
fuel alone. Secondary fuel tests were then run in three 
series. The first series was run at a speed of 1000 rpm 
and loads of 50 psi BMEP and 105 psi BMEP using iso- 
octane and n-octane as secondary fuels. The second series 
was run at 105 psi BMEP and speeds of 800, 1000, and 
1200 rpm using iso-octane and n-heptane as secondary 
fuels. The third series consisted of motoring tests at 
1000 rpm with iso-octane and n-octane, and at 800, 1000, 
and 1200 rpm with n-heptane. 

The first series of tests indicated that the type of 
secondary fuel had very little effect at 50 psi BMEP and 
that its use was slightly detrimental. At 105 psi BMEP, 
both iso-octane and n-octane improved performance, but 
the effects with iso-octane were greater. Inducted iso- 
octane decreased the fuel consumption 3.7% and decreased 
smoke density 14% as compared to conventional operation. 
The use of n-octane resulted in smaller improvements. 
The exhaust temperature was reduced only with iso-octane. 
Both secondary fuels increased the peak pressure rise. 
Iso-octane did not appear to alter the ignition delay of the 
main fuel and, in general, burned very rapidly after the 
main fuel was injected, whereas n-octane began to react 
early in the compression stroke. The method of induction 
showed very little effect except on BSFC, where carbure- 
tion appeared better than injection. The beneficial results 
with iso-octane decreased at high flow rates, and knocking 
was experienced with it at 105 psi BMEP when more than 
25% of the total fuel was inducted. 

The variable speed tests at 105 psi BMEP showed 
operation with inducted iso-octane allowed low speed 
running without increases in exhaust smoke and high speed 
running without increases in fuel consumption. 

The motoring tests showed some evidence of exo- 
thermic pre-flame reactions with all three secondary 
fuels of interest, but the two normal isomers were much 
more active. The extent of the reactions increased with 
fuel rate. The fuel rates used corresponded to those used 
in inducted-fuel operation, and thus the mixture ratios 
were very lean. 
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The estimation of the effects of alloying of metals on 
the thermal conductivity is considered. The principles 
governing the conductivity of random solid solutions are 
outlined, in a discussion of the microscopic scattering 
processes for electrons and lattice waves. The application 
of the Wiedemann-Franz law is discussed and clarified 
in terms of “effective” Lorenz numbers. The relation- 
ship between the composition dependencies of electrical 
and thermal conductivity is discussed. A simple empirical 
test of Matthiessen’s rule is given. Nordheim’s theory for 
the variation of electrical resistivity due to impurities is 
discussed briefly. Effects of the formation of ordered 
structures are mentioned briefly. The impurity resistivity 
change in alloying is treated with respect to its depend- 
ence on valence and lattice distortion. The temperature 
dependence of the electronic thermal conductivity is 
discussed, The variation of lattice thermal conductivity 
with composition is shown to be insignificant for estima- 
tive purposes. 

The basic reasoning leading to the estimation of the 
conductivity of phase mixtures from the conductivity of 
the components is outlined. Various empirical and modi- 
fied theoretical expressions which have been used for 
estimation of thermal conductivity are discussed. 

The method of inferring lattice conductivity from a 
large body of data on groups of alloys is shown. The 
electrical resistivity due to impurities is directly corre- 
lated with valences of solvent and solute, and lattice dis- 
tortion, for groups of solutes in the base metals copper 
and silver. Applying Matthiessen’s rule and the Wiede- 
mann-Franz law, it is shown how the electronic thermal 
resistivity due to impurities at two temperatures may be 
estimated from the electrical resistivity data at the lower 
temperature, for a group of copper alloys. The Nordheim 
theory is applied to the ternary system gold-silver- 
copper, and the form predicted by the theory for the 
electrical resistivity due to impurities is verified, based 
on the Nordheim theory applied to the binary systems 
copper-gold and silver-gold. Suggestions are made for 
further research. 
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SIGNAL STABILIZATION OF A CONTROL 
SYSTEM WITH RANDOM INPUTS 


(L. C. Card No. Mic 60-2244) 
Rangasami Sridhar, Ph.D. 
Purdue University, 1960 


Major Professor: Rufus Oldenburger, Ph.D. 


This thesis reports an investigation conducted to deter- 
mine the effect of random noise belonging to a stationary 
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Gaussian process as a possible stabilizing signal to a 
nonlinear feedback control system in a state of self- 
excited oscillation. A concept of “equivalent gain” is 
defined and expressions are obtained for the equivalent 
gains of certain single-valued symmetric nonlinearities. 

The effect of noise on the transmission of a signal with 
sinusoidal waveform through a nonlinearity is studied 
using the equivalent gain method. In this study, it is 
assumed that the lowest frequency component in the power 
spectrum of the noise is considerably higher than the 
frequency of the sine wave. The results obtained by this 
method compare favorably with those obtained for some 
of the nonlinearities using an entirely different method. 

A procedure for determining the effect of noise on the 
transmission of any deterministic type of signal through a 
nonlinearity using the equivalent gain techniques is sug- 
gested. 

A stability criterion is developed for a feedback system 
with one nonlinear element in the loop when noise is pres- 
ent in the system. In this connection, a concept of 
“equivalent admittance” is defined. A method for deter- 
mining the root mean square value of the noise necessary 
at the input of certain self-oscillating systems to reduce 
the output hunt to a desired value is presented. 

The results of the investigation enumerated above have 
been experimentally verified on the analog computer. 

Expressions are derived for the autocorrelation func- 
tions and spectral densities of the outputs of certain 
nonlinearities in terms of the autocorrelation functions 
and spectral densities of the noise at the input where the 
input to the nonlinearity consists of a sine wave and 
stationary Gaussian noise. 

Finally, the effect of a sinusoidal stabilizing signal on 
certain particular nonlinearities is investigated using 
random noise theory and the results compared with those 
obtained elsewhere employing the concept of equivalent 
gain. Microfilm $2.50; Xerox $7.80. 166 pages. 


A PHOTOGRAPHIC INVESTIGATION OF THE 
IGNITION OF FUEL DROPLETS IN 
THE DECOMPOSITION VAPORS OF 

WHITE FUMING NITRIC ACID 


(L. C. Card No. Mic 60-2252) 


Henry LeRoy Wood, Ph.D. 
Purdue University, 1960 


Major Professor: Maurice J. Zucrow 


The experimental apparatus employed in this investiga- 
tion permits droplets of organic fuels to fall through 
heated decomposition vapors of white fuming nitric acid. 
The resultant ignition of the fuel droplet in the heated 
vapors is recorded photographically by a Western Electric 
Fastax Camera. 

Experimentation was completed employing three 
organic fuels, cyclohexene, allyl amine, and triethyl- 
amine. The effects of the parameters white fuming nitric 
acid vapor temperature (350 to 550 C), fuel temperature 
(10 to 70 C), and droplet diameter (2.6 to 4.2 mm), upon 
the ignition processes of a droplet of fuel were determined. 

The ignition process is seen to consist of five consecu- 





tive phases: evaporation of fuel vapor from the surface of 
the droplet; mixing of the fuel vapor and oxidizer in the 
turbulent wake of the droplet; chemical reaction of the 
fuel vapor and oxidizer, resulting in vapor phase ignition 
after a finite induction period; propagation of a flame front 
through the mixture of fuel vapor and oxidizer; ignition of 
the droplet when the flame front overtakes and attaches 
itself to the droplet. 

The vapor ignition delay is separated into an evapora- 
tion and mixing period and an induction period of the 
chemical reaction leading to ignition. The effect of varia- 
tion of the experimental parameters listed above on the 
two periods leading to vapor ignition are discussed. 

A relative measure of the concentration of fuel vapor in 
oxidizer vapor is determined. For the three fuels tested 
it appears that the chemical reaction is independent of the 
concentration of fuel vapor in oxidizer vapor provided the 
concentration is above some critical lower value. 

Activation energies of the three reactant systems 
could not be determined due to variation of the composi- 
tion of white fuming nitric acid vapors with temperature. 
Only the reaction of cyclohexene exhibited temperature 
dependence of the induction period. 

The complexity of the reactant systems limits the 
discussion to a qualitative picture of the interaction of 
chemical and physical factor in the ignition of droplets. 

Microfilm $2.50; Xerox $6.80. 142 pages. 


ENGINEERING MECHANICS 


NONSYMMETRIC EDGE LOADS ON A 
THIN SHELL OF NEGATIVE CURVATURE 


(L. C. Card No. Mic 60-2387) 


Otto Conrad Davidson, Ph.D. 
Stanford University, 1960 


This thesis considers the small deformation behavior 
of a thin shell of revolution with negative curvature, con- 
stant wall thickness and nonsymmetric edge loads. The 
membrane theory of such a shell gives hyperbolic equa- 
tions whereas one expects the static deformations of an 
elastic body to be governed by elliptic equations. In par- 
ticular, the membrane theory of a one-sheet hyperboloid 
of revolution leads to a propagation of any concentrated 
edge force along the straight line generators of this shell. 
Such behavior comes from the hyperbolic equations, and 
it is unacceptable in an elastic body. Thus the bending 
stiffness of shells of negative curvature must be consid- 
ered in their stress analysis. 

This thesis investigates the effect of the bending stiff- 
ness on the stress resultants and deformations of a 
one-sheet hyperboloid. Some numerical solutions are 
found for this shell. It is also demonstrated that existing 
methods will give solutions to the bending theory of gen- 
eral shells of revolution with negative curvature. 

The procedures of Fliigge and Leckie are used to 
obtain the bending theory solutions.* As a result, con- 
sideration is limited to thin shells which do not have 
meridional tangents nearly perpendicular to the axis of 
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revolution and which are not subjected to rapidly varying 
edge loads. 

The results divide into three groups: membrane 
theory, “improved membrane solutions” of the bending 
theory and oscillatory solutions of the bending theory. 

The membrane theory of a one-sheet hyperboloid is 
investigated. Expressions for the membrane forces and 
inextensional deformations are given. Also, the simi- 
larity between these forces and deformations is shown for 
a general shell of revolution. 

The improved membrane solution is a formal solution 
of the bending theory which tends to the membrane solu- 
tion as the thickness of the shell tends to zero. This 
solution can be expressed as 

oo xm 


w(9,0)=> [ D x *™w,,(¢) JB, (0) 


n=0 m-=o 


where B,(@) equals cos n@ or sinné, ¢is the coordi- 
nate varying along the meridian, 6 is the coordinate of 
revolution, w is the normal displacement of the shell 
mid-surface, «k is a large, nondimensional, thickness 
parameter. (x~* « the shell thickness.) The sum 

i 2) 

> WonB,y is the membrane solution. A numerical 

n=0 
iteration is constructed to find the terms within the 
brackets. These terms were evaluated for n= 2 and 
n = 6 in a one-sheet hyperboloid. It is shown that the 
bending stiffness decreases the effect of the edge forces 
in the interior of the shell. This decrease becomes larger 
as n increases. 

The last portion of the results is a highly damped 

oscillatory solution prominent only near the edges. Its 
formal solution is 


w(,6) = [exé zx «wnl6) | Bn(8) 


n=0 


where w, B,, and « are the same as above and é and 

i 9] 

Zz «Kw kn are slowly varying functions of ¢. This 
k=0 

solution involves complex numbers. Its form is modified 
slightly so that these numbers may be easily eliminated. 
Some simple, approximate expressions are given for the 
stress resultants which accompany this solution. 

At the end of this thesis, a numerical example is given 
which compares the bending and membrane solutions of a 
one-sheet hyperboloid with edge loads that vary as sin 60 
or cos 66. Microfilm $2.50; Xerox $5.60. 113 pages. 


*Fligge, W. and Leckie, F. A., “Bending Theory for 
Shells of Revolution Subjected to Nonsymmetric Edge 
Loads,” Technical Report No. 113, Division of Engineering 
Mechanics, Stanford University, Nov. 15, 1957; or see 
Leckie’s Ph.D. thesis of the same title, Stanford, 1958. 





PIECEWISE NEARLY-DEVELOPABLE SURFACES 
IN THE LARGE DEFORMATION 
OF VERY THIN SHELLS 


(L. C. Card No. Mic 60-2396) 


James Stewart Kennedy, Ph.D. 
Stanford University, 1960 


It has often been observed that when a thin shell is 
subjected to certain loads producing large deformations, 
these deformations are apparently inextensional. If the 
shell is initially a developable surface this condition of 
inextensionality requires, according to a theorem of Gauss, 
that the resulting deformed surface be developable or be 
a combination of developable surfaces. Several examples 
which illustrate this fact are cited. A striking similarity 
is noted between two of the examples, the stable dent 
formed in a long cylindrical shell by a radial concentrated 
load, and the dents which make up the deformed surface of 
such a shell when it buckles due to axial compression or 
bending. It is also shown that deformations similar to 
those produced when a cylindrical shell buckles under 
torsion can be formed by combining two of these simple 
dents. 

The direct analysis of such large deflection problems 
by the solution of a comprehensive, non-linear system of 
equations is scarcely possible. The possibility of prog- 
ress by patching together several of the simpler cases of 
large deformations of thin shells to yield the desired 
surface is recognized. Several such problems which may 
be of use in such analyses are reviewed or developed. 

First, Rayleigh’s solution for small deformations of a 
thin cylindrical shell made of an idealized sheet material 
which is flexible but inextensible is reviewed. This solu- 
tion does not satisfy the conditions at the free ends of the 
cylinder. It is noted that the small deformations of such 
a shell, when subjected to loadings symmetrical about the 
center section, correspond with those of a similarly loaded 
thin ring if the appropriate correction for the difference 
in stiffness is made. With this in mind, several cases of 
large, inextensional deformations of bars and rings are 
considered. The elastica solution is used to investigate 
the large deformation of a cantilever bar loaded at the 
free end by a force making a constant angle with the 
tangent at the built-in end. This illustrates the crowding 
of the bending into a strip of ever decreasing length at the 
fixed end as the load is increased, and introduces the 
notion of a localized flexure zone. The large, symmetri- 
cal deformation of a ring segment with built-in ends (an 
arch spring), due to a radial concentrated load, is investi- 
gated using the work of van Wijngaarden. The complete 
circular ring loaded by two equal and opposite forces 
acting along a diameter is also treated using van Wijn- 
gaarden’s work. 

These results are extended to the large deformations 
of thin shells. As this adaptation implies that the de- 
formed shape is uniform over the length of the shell, 
additional loads, in the form of end moments, are required. 
The effect of removing such end moments is a separate 
problem. 

The problem of end loads in general is investigated for 
cylinders which are circular in the deformed state. An 
approximate closed-form solution for an end loaded, 
semi-infinite cylinder is worked out, and used to determine 
what types of loading will cause localized deformations, 
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and what types will cause general deformations. It reveals 
that the slowly decaying displacement components are 
associated with nearly inextensional deformations. Sev- 
eral numerical examples of finite cylinders subjected to 
end moments M, = M,cos 2¢ reveal that, provided the 
cylinder is not too short, a local deformation characteris- 
tic of this loading exists, regardless of the general, inex- 
tensional deformation on which it is superimposed, i.e. 

a true flexure band exists. 

A complete analysis of the dent produced by a radial 
concentrated load has not been found possible. The results 
of a preliminary experimental investigation of the dented 
form are presented. They exhibit several definite charac- 
teristics which remain to be explained by future theory. 

Microfilm $2.50; Xerox $8.40. 181 pages. 


SOME NONLINEAR PROBLEMS 
IN MECHANICS OF MATERIALS 


(L. C. Card No. Mic 60-2172) 


Mangalore Gokulanand Sharma, Ph.D. 
The Pennsylvania State University, 1960 


This dissertation deals with three major non-linear 
problems in mechanics of materials 


(a) Resonant fatigue behavior of structural members 
considering material damping, 


(b) Response of materials to various types of loads 
and creep, 


(c) Plastic instability criteria in thin-walled 
cylinders subjected to internal pressure and 
axial load. 


After reviewing a general theory of resonant behavior 
of structural components in Part A, this theory is applied 
to various types of structural components. The structural 
members considered may be broadly classified as follows; 


(1) Members subjected to simple fluctuating stresses 
at normal temperatures. In this class are con- 
sidered members with a load applied at one point 
on the member and with loads applied at several 
points on the member, 


Members subjected to simple fluctuating stresses 
at elevated temperatures, 


Members subjected to combined fluctuating 
stresses at normal temperatures. In this group 
are considered members with single degree of 
freedom and multidegree freedom, 


(4) Members subjected to combined fluctuating stress 
in addition to static combined stress. 


In developing the analyses for the problems described 
under (2) and (4), it was necessary for the author to make 
certain extensions of the general theory developed by 
Marin and Stulen.’ 

Part B of the dissertation deals with the response of 
materials to various kinds of loads and creep. A new ten- 
sion creep relation is suggested by the writer. This rela- 
tion is based on the consideration that the total strain is 





made up of three components, namely, instantaneous 
plastic s.rain, transient creep strain, and viscous creep 
strain, each belonging to distinctly different mechanisms. 
On the basis of the proposed tension relation and the 
assumptions made by other investigators in developing 
combined stress creep theories, a new theory was de- 
veloped for creep behavior of materials under a triaxial 
stress system. The results of this theory and test data 
were compared. The proposed theory is found to predict 
the creep under combined stresses much better than other 
theories. In addition a theory was developed for dynamic 
creep behavior in materials under combined fluctuating 
stress. This theory was applied to a thin-walled cylindri- 
cal pressure vessel. 

Finally in Part C, instability criteria for thin-walled 
cylinders subjected to internal pressure and axial load 
were formulated considering the material as non-isotropic, 
by using plastic stress-strain relations developed by Hu? 
for anisotropic materials. Three cases of instability have 
been considered. 

The problems considered in this thesis are difficult 
ones, because they are non-linear in character. The main 
purpose of this dissertation was to suggest approximate 
solutions that are of practical interest. 

Microfilm $2.80; Xerox $9.70. 215 pages. 
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TOROIDAL SHELLS WITH 
NONSYMMETRIC LOADING 


(L. C. Card No. Mic 60-2412) 


Charles Richard Steele, Ph.D. 
Stanford University, 1960 


The problem of a general thin shell of revolution, 
without geometric discontinuities, with slowly varying 
loading has been solved for dome-shaped shells and for 
non-shallow shells but not for the toroid which is distinc- 
tive because of the interaction between “bending” and 
“membrane” effects. The eighth-order partial differential 
equations reduce for sinusoidal loading to a well known 
eighth-order ordinary differential system - three simul- 
taneous equations. These proved unwieldy for the toroid 
and so were reduced in this work to one nonhomogeneous 
integral-differential equation which can be further modi- 
fied to a form quite similar, except for the integral, to 
the fourth-order formulation of the axially symmetric 
problem treated by many authors. 

Asymptotic forms of the four solutions of the homoge- 
neous equation for all (low) harmonics were found to 
coincide with the damped oscillatory “bending” or “edge 
effects” solutions of the symmetric problem because the 
harmonic index did not appear in the terms that proved to 
be important. The four “membrane force” and “inextensional 
deformation” solutions of membrane theory, as expected, 
coincide with particular solutions of the nonhomogeneous 
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equation in the non-shallow regions of the shell, so these 
solutions were investigated and their computation require- 
ments reduced to the numerical solution of two simple 
equations, equivalent to equations of the first order, and 

a considerable amount of quite straightforward numerical 
integration. Then with a generalization of the technique of 
asymptotic integration developed by R. E. Langer and 
applied to the axially symmetrically loaded toroid of cir- 
cular cross section by R. A. Clark, asymptotic particular 
solutions of the nonhomogeneous equation were found in 
terms of the membrane solutions and the function T used 
by Clark. The stresses and deformations due to slowly 
varying surface loads are usually well-approximated by 
particular solutions of the membrane equations. For the 
exceptional cases of axially symmetric loading and the 
first harmonic of loading, the necessary bending improve- 
ments were determined. 

Special shapes of the meridian, such as circular or 
elliptical, do not significantly simplify any equations. 
Hence all results are given for an arbitrary (but smooth) 
meridian. The results are asymptotically valid as the 
shell becomes thin and are limited to the low harmonics of 
loading. Criteria are given for both limitations. Tables 
for the T function and the Airy functions needed for the 
“edge effect” solutions are given in the appendix for 
convenience. 

In conclusion, the complete solution for a toroid with 
a given harmonic of loading now requires the numerical 
solution of two simple equations, a considerable amount of 
straightforward numerical integration, and, for the most 
general edge conditions, the solution of eight simultaneous 
algebraic equations. Although this would be tedious, but 
possible, for hand methods, particularly for several 
harmonics, it would be routine for digital computer. 

Microfilm $2.50; Xerox $5.00. 96 pages. 


ON A VARIATIONAL APPROACH TO THE 
PROBLEMS OF PROPAGATION OF 
PLANE AND SPHERICAL WAVES 


(L. C. Card No. Mic 60-2413) 


Willem Stuiver, Ph.D. 
Stanford University, 1960 


The direct methods of the calculus of variations, in 
particular the methods of Ritz, have been widely used for 
the determination of approximate solutions for problems 
that are described by elliptic differential equations. In 
this report the basis is laid for the extension of this usage 
to problems the differential equations of which are of the 
hyperbolic type. 

The physical problem of interest is the distortion of 
finite amplitude plane and spherical waves propagating in 
an ideal polytropic gas under isentropic conditions. In 
terms of the velocity potential of the flow this problem is 
described by a single nonlinear partial differential equa- 
tion of second order which admits interpretation as the 
Euler-Lagrange equation of the well known functional 
introduced by Bateman. 

From the theory of hyperbolic differential equations 
it is known that the data required for specification of the 
solution do not define explicitly a certain domain. There- 





fore, the integration domain of the associated functional 
is not predetermined, so that the formulation of a varia- 
tional condition to be used for approximating procedures 
is not obvious. 

It is shown in this report that the exact solution to the 
physical problem of the hyperbolic type can always be 
characterized as part of the solution of a variational prob- 
lem of the following form: for all admissible domains, 
bounded by the appropriate data lines and a boundary 
curve not specified, to render a stationary value to the 
associated functional within the class of all functions that 
assume the prescribed values on the respective data lines 
and that satisfy unspecified relations on the boundaries 
of the domains. In this problem both the solution function 
and the boundary curve are thus subject to variation. The 
validity of the formulation derives from the fact that the 
unspecified relation on the unknown boundary curve leads 
to a specific restriction in the variations of the boundary 
curve and the solution function. As a consequence of this 
restriction the variational problem yields, in addition to 
the Euler-Lagrange equation for the solution function 
(i.e. the differential equation of the original physical prob- 
lem), a condition on the boundary curve which is inde- 
pendent of the form of the relation there imposed. This 
condition may be conceived as a differential equation for 
the boundary curve. The solution of this equation, together 
with the solution of the Euler-Lagrange equation, consti- 
tutes the solution of the variational problem. Assuming 
that there exists a corresponding curve for which the 
actual physical problem coincides with the variational 
problem so defined, one may utilize the latter problem 
for the determination of approximate solutions by means 
of the direct methods of the calculus of variations. 

The approximate solutions considered in the report, 
which represent approximations to the velocity potential 
of unsteady flow problems, are of the form proposed by 
Kantorovich. They satisfy the data prescribed, and con- 
tain a number of parameterfunctions which are functions 
of time alone. These parameterfunctions, together with 
the boundary curve of the associated functional, can be 
determined from the variational problem. It is shown in 
the report that variation of the approximate functional in 
the manner described above, and utilization of the boundary 
condition for the solution of the exact variational problem 
leads to a set of simultaneous ordinary differential equa- 
tions for the parameterfunctions and the boundary curve. 
These equations are nonlinear, as a consequence of the 
nonlinearity of the differential equation which describes 
the propagation problem of finite amplitude waves. There- 
fore, no attempt was made to obtain analytical solutions. 
The equations were used, however, for the further deter- 
mination of Ritz-type approximations by means of the 
familiar methods of the variational calculus. 

Microfilm $2.50; Xerox $8.40. 184 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 163 





FATIGUE DAMAGE IN METALLIC CRYSTALS 
(L. C. Card No. Mic 60-2179) 


Melvin Arnold Wilkov, Ph.D. 
The Pennsylvania State University, 1960 


The author’s purpose in this study was to investigate 
the processes that lead up to the development of micro- 
cracks in fatigue. The thesis is composed of two parts, 
an experimental metallurgical study of the specimen’s 
surface and a theoretical interpretation leading to an equa- 
tion for obtaining the degree of damage occurring during 
fatigue. 

The experimental part of the thesis is concerned with 
the surface changes that occur in a metallic crystal due 
to the application of a reversed stress. Observations were 
made using the electron microscope in combination with a 
carbon-platinum replica and a new technique developed by 
the author which allows examination of a selected area. 

On the basis of these observations the following conclu- 
sions, regarding the process of crack formation, are 
drawn. 

1. Fatigue fracture is caused by the formation of 
surface cavities which propagate until they join to form 
micro-cracks. 

2. The slip lines and surface cavities which form quite 
readily at room temperature were not observed to form at 
very low temperature, indicating that the formation mecha- 
nism is due to diffusion. 

3. The surface cavities that form during fatigue do not 
propagate under subsequent static tensile stressing. 

A new equation for fatigue damage is developed based 
upon the assumption that the interaction of dislocations in 
a body act as a source of vacancies, which are diffused to 
the surface to form cavities. This equation is expressed 
as a function of the stress level and the number of cycles. 
In order to eliminate the unknown metallurgical variables, 
a simple energy relationship is used which equates the 
irreversible energy lost, as measured by a part of the 
hysterysis loss, to that activating the diffusion process. 

The theoretical results predicted by this equation are 
in agreement with preliminary experimental results 
obtained in this investigation. 

Microfilm $2.50; Xerox $5.60. 113 pages. 


ENGINEERING, METALLURGY 
STUDIES OF THE THERMODYNAMIC 
PROPERTIES OF OXIDE SOLID SOLUTIONS 
(L. C. Card No. Mic 60-2157) 


Walter Charles Hahn, Jr., Ph.D. 
The Pennsylvania State University, 1960 


Activities of oxide components were determined in 
oxide solid solutions by equilibrating the solutions with a 
metal phase at chosen temperatures and O, partial pres- 
sures. Compositions of resulting solid solutions were 
established by means of X-ray measurements. Systems 
thus studied were NiO-MnO-MgO and FeO-MgoO over the 





temperature interval from 1100°C to 1300°C and FeO- 
CaO at 1090°C. 

In order to conduct the study it was necessary to de- 
termine the conditions for stable coexistence of metal and 
its lowest oxide, in the case of both iron and nickel, over 
the temperature interval of interest. Further, it was 
necessary to establish variation of d-spacing with compo- 
sition in the solid solutions studied. 

During the course of the study of the system FeO-CaO, 
phase relationships in the system Fe-Ca-O were de- 
lineated for conditions of low O2 partial pressures. Two 
univariant equilibria were determined, one involving a 
gas phase, wustite-rich solid solution, Fe) and 
2CaO- Fe2Os and the other involving a gas phase, CaO- 
rich solid solution, Fe;7) and 2CaO- Fe,0;. It was ob- 
served that both the solubility of CaO in the wistite-rich 
solid solution in equilibrium with 2CaO- Fe20O; and the 
solubility of wustite in the CaO-rich solid solution in 
equilibrium with 2CaO- Fe2O; increased with a decrease 
in O2 partial pressure; an explanation for this observa- 
tion, in terms of activities of the reactants and products 
involved, was offered. 

On the basis of the present investigation and an inves- 
tigation of the system FeO-MnO reported in the literature, 
it was observed that the manner in which d-spacing varies 
with composition can not be related to the manner in which 
activities of the components in solution behave with regard 
to Raoult’s law. The data suggest, however, that systems 
involving only metal ions of great stability in the divalent 
state obey Raoult’s law at all concentrations as do sys- 
tems involving only metal ions of relatively low stability 
in the divalent state, while “mixed” systems exhibit 
appreciable positive deviations from Raoult’s law. Veri- 
fication of this relationship awaits further experimental 
investigation. Microfilm $2.50; Xerox $5.20. 103 pages. 


THE DESIGN AND ANALYSIS OF A 
NEW X-RAY DIFFRACTOMETER 


(L. C. Card No. Mic 60-2223) 


Gerald LeRoy Liedl, Ph.D. 
Purdue University, 1960 


Major Professor: Pekka Rautala 


The need for precise information concerning structure 
and texture of materials requires a careful analysis of the 
effect the instrument has on the measurements. 

A new x-ray diffractometer featuring a magnetic pulse 
drive and three independent rotations was designed and 
constructed to study an analysis proposed by Rautala and 
Hyvarinen in a paper published in 1955. 

The effect of the source distribution, divergence slits, 
soller slits, and absorption is interpreted as a three- 
dimensional measuring function in reciprocal space. The 
elimination of the measuring function along three angular 
rotations in reciprocal space from the measurement is 
proposed and shown experimentally for a single crystal of 
calcite and a cleaved zinc single crystal. 

The determination of the intensity distribution from the 
measurements was obtained by a graphical Fourier trans- 
form method using a Mader-Ott Harmonic Analyzer. 
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The measurements verify the proposed analysis and 
show a large effect due to the measuring function. 
Microfilm $2.50; Xerox $4.60. 86 pages. 


A STUDY OF ALUMINUM BICRYSTALS 
AT HIGH TEMPERATURES 


(L. C. Card No. Mic 60-2401) 


Arthur Nelson Lord, Ph.D. 
Stanford University, 1960 


Due to the current need for improved structural prop- 
erties of metals at elevated temperatures, it is imperative 
to gain an increased understanding of the various atomic 
mechanisms which occur during deformation. The results 
reported in this dissertation were obtained while studying 
the effect of a single grain boundary on the plastic proper- 
ties of aluminum at temperatures near the melting point. 
High temperatures were chosen because boundary defor- 
mation becomes relatively greater as the melting point is 
approached, 

Methods were developed for growing large bicrystals 
of aluminum from a melt. These bicrystals had symmetri- 
cal as well as non-symmetrical boundaries. A number of 
small samples were cut from each large bicrystal and 
tested at temperatures from 0.869 to 0.988 of the melting 
point and at strain rates from 6.64 x 107* to 6.64 x 107? 
per second. 

It was found that the boundaries began shearing as soon 
as the stress was increased above zero. They exhibited 
initial hardening which was approximately linear with 
strain. No unique activation energy could be found to 
express the temperature dependence of boundary shearing. 
At any constant extension of the sample, boundary shear 
was found to increase with increasing temperature and 
decreasing strain rate. During steady state deformation 
the relationship é = Ko **’ was found to hold. The activa- 
tion energy for steady state deformation was 38,500 
cal/ mole. Microfilm $2.50; Xerox $5.60. 115 pages. 


A STUDY OF THE PLASTIC DEFORMATION 
OF POLYCRYSTALLINE IRON 


(L. C. Card No. Mic 59-2604) 
Joseph C. M. Wijman, Eng.Sc.D. 
Columbia University, 1959 


Tensile experiments were performed with iron speci- 
mens of nonconventional geometry. The experiments were 





conducted over a range of temperatures from -138°C to 
+25°C, and over a range of time rates of extension varying 
from 0.002 in. per min. to 2 in. per min. True stress - 
true strain curves are obtainedthat differ from those that 
are known for iron. It appears that in these curves a 
transition point exists. Various ways in which the transi- 
tion point can be detected are described. Microscopic 
investigations indicate that the transition point is asso- 
ciated with the beginning of cross-slip and the onset of 
wavy slip lines. The results that were obtained are dis- 
cussed with reference to the inhomogeneous yield of iron, 
the concept of the mechanical equation of state, and 

von Mises’ yield condition as opposed to that of Coulomb- 
Mohr-Tresca. Microfilm $2.50; Xerox $5.20. 105 pages. 


ON THE INTERNAL-FRICTION SPECTRUM 
OF ZONE-REFINED IRON 


(L. C. Card No. Mic 60-2180) 


Jack Dallas Wolf, Ph.D. 
The Pennsylvania State University, 1960 


The internal friction spectrum of high-purity (zone- 
refined) iron measured over the temperature range from 
-180°C to 100°C is reported. These measurements are 
compared with those obtained for high-purity, iron-boron 
alloys, and for the commercial iron used as a starting 
material for zone-refining. 

Several unexpected phenomena were observed, in- 
cluding an amplitude dependence found in the high-parity 
iron and the iron-boron alloys, as well as a relatively 
rapid aging effect at room temperature and below. 

The design and calibration of the torsion pendulum 
and cryostat assembly used in the investigation are de- 
scribed in detail. 

A theoretical treatment is presented for an internal 
friction peak arising from dislocation pinning by solute 
atmospheres. The predictions from the theoretical model 
are compared with experimental data which were obtained 
from the literature. Suggestions for improving and ex- 
tending the theory are discussed. 

Microfilm $2.50; Xerox $5.80. 117 pages. 
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FINE ARTS 


ART EDUCATION IN HIGH SCHOOL AS IT AFFECTS family and the extent to which they participated in the fol- 
HOME AND FAMILY LIVING lowing: selecting fine art, framing, home altering, home 
; scrutinizing, interior decorating, landscaping, flower 
(L. C. Card No. Mic 60-2356) arranging, creating toys, making ceramics, making mo- 
John Henry Wilding, Ed.D. saics, using art principles, using art elements, appreci- 
University of Southern California, 1960 ating fine art, reading art books, doing craft projects, 
enjoying art resources, designing homes, using indigenous 
Chairman: Professor Olson materials, making Christmas cards, family visiting art 
resources, family designing home, family making furniture, 
The purpose of this study was to make an intensive and family landscaping. (4) Significant relationships existed 
investigation of the possible impact of art education upon between students having completed art courses highly 
home and family relationships. The following questions oriented toward home and family and having learned art 
were investigated: (1) To what extent is contemporary art activities for home and family in the following places: 
education oriented toward improving home and family art classes, industrial arts classes, books and magazines, 
living? (2) Do art courses that are oriented to home and hobby shows, television and radio, and displays and exhibits. 
family living have a greater effect on home and family Conclusions. (1) Little of secondary art education is 
than other art courses? oriented toward improving home and family living. (2) Art 
From Los Angeles County, 40 art teachers, teaching in courses oriented to home and family living have a greater 
grades 9 through 12, were selected at random. An art effect on home and family than other art courses. (3) Par- 
teacher questionnaire was personally administered to each ents are partially responsible for the fact that art education 
of the teachers. From the results, a high group and a low does not affect home and family more. (4) Students’ atti- 
group were established, based on the extent to which an tudes regarding the home are also responsible for the lack 
art course taught by each teacher was oriented toward of art activity in the home. (5) A general improvement 
home and family living. tends to take place in the appearance of the home and in 
Next, 200 students were selected at random. Of these, family relationships as a result of increased art activity 
100 students had taken an art course from an art teacher in the home. 
in the high group, and 100 from one in the low group. Recommendations. (1) High schools and their art de- 
Comparisons of the scores of the two groups of students partments should place greater emphasis on directing 
on a student questionnaire revealed whether art courses more of their art program toward the everyday application 
oriented toward home and family had a greater effect on of art to home and family living. (2) Painting as an end in 
home and family than other art courses. itself or as a skill to be perfected by all students should 
Findings. (1) Scores were generally low on all parts receive less emphasis in secondary art education. (3) Art 
of the art teacher questionnaire, especially on the parts courses should not necessarily be added to the curriculum. 
most concerned with teaching art activities for home and Increased attention to orienting art education to home and 
family. (2) Significant relationships were found between family should be attempted by changing the emphases in 
students’ participation in art activities related to home and existing art programs. (4) High school art departments 
family and the following: good health, unbroken homes, should assume the responsibility of communicating with 
home ownership, and number of art courses completed. parents to foster a better understanding of the importance 
(3) Significant relationships existed between students having of art education for home and family living. 
completed art courses highly oriented toward home and Microfilm $2.50; Xerox $6.60. 136 pages. 











FOLKLORE 


DAVID OF SASSOUN: There is no evidence that the hero of the poem is his- 
THE ARMENIAN FOLK EPIC. torical, though some Armenian authorities have tried to 
, relate David to certain historical events and personages. 

(L. C. Card No. Mic 60-2075) There are, however, grounds for believing that he ethane 

Aram Tolegian, Ph.D. described and referred to in the poem are those forming 
University of Southern California, 1960 a part of the historical events which emerged as a result 
; P of the Arab conquest of Armenia. The immediate genesis 
CAetreem Pregeaser Crrmeares of the epic must be ascribed to the incidents occurring 
There are four cycles of the Armenian folk epic known between the years 850 and 852, when the Armenians showed 
as Sassountzi David (David of Sassoun). This title is also the greatest resistance to the Arabs and achieved, for a 
the separate name of the third cycle. while, a new independence. 
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The epic was first transcribed in 1874 by Karekin (later 
bishop) Servantziants and published in Tiflis (Georgia) in 
1875. Since its first publication, fifty variants have been 
transcribed and published. The Hovhanness Toumanian 
version (1903) is a metrical treatment of the third cycle. 
The present work is a complete translation into English 
of the David of Sassoun cycle. Two fragmentary transla- 
tions of other cycles exist in English, one by F. B. Collins 
(1902) and one by Jane Wingate (1950). Other translations 
of the epic exist in German, French, Russian, Georgian, 
and Azerbaijanian. 

The textual history indicates that all of the variants 
were made by folklore collectors who worked with Ar- 
menian storytellers, most of whom were originally from 
the Sassoun, Daron, and Van regions. Some of the variants 
are introduced by proems and some are interspersed with 
songs, but all are cast in measured, more or less rhyth- 
mical prose. The variants are in the differing village 
dialects which are so obscure that no untranslated dialect 
variant enjoys currency among present-day Armenians. 

In point of time, the four cycles of the epic represent 
different historical periods, and are tied together only by 
the familial lineage of their respective heroes. Early in 
the textual history of the epic several translations appeared 
in the vernacular. These translations have been supplanted 





by the work of modern scholars. Chief among the scholars 
in this group is Manoug Apeghian, whose research culmi- 
nated in a definitive three-volume variorum edition of all 
the dialect variants. Based on the first volume of his 
variorum edition, which contains twenty-five variants, the 
Armenian Government released a popular metrical text 

in 1939, commemorative of the one-thousandth jubilee 
anniversary of the national epic. 

The principles of translation adopted for this work are 
the following: (1) to cast the Armenian text into clear, 
modern colloquial language, avoiding inversions of the 
natural order of works except when such inversions are 
retained to meet the requirements of meter; (2) to follow 
the text line by line, except for an occasional telescoping 
of one line with a succeeding line; (3) to follow the text 
word for word, seeking literalness of representation; 

(4) to emulate the poet when he lengthens or shortens his 
meters, or when he changes his stanzaic structures from 
one form to another; (5) to avoid the use of rhyme, but not 
to shun it if it should come about naturally in the course of 
translation; (6) to adopt a diction as free from poetic con- 
ventions as possible, suffering the inclusion once or twice 
of such metrical devices as t’is and o’er. 

Microfilm $2.50; Xerox $7.60. 165 pages. 


FOOD TECHNOLOGY 


A STUDY OF THE EFFECT OF CERTAIN 
PROCESSING VARIABLES ON SOME SPRAY 
DRIED MILK PRODUCTS 


(L. C. Card No. Mic 60-2419) 


Clyde Howard Amundson, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Arthur M. Swanson 


The dehydration of milk confers on the product the 
obvious advantages of long time preservation and savings 
in storage and transportation because of reduced space 
and weight. However, most of the dried milk products 
have one or more undesirable properties which, undoubt- 
edly, account for their limited use. The dry whole milk 
product, especially, lacks the fresh fluid milk flavor. It 
is criticized as being cooked and chalky and, on storage, 
deteriorates to become stale and oxidized. The first part 
of this investigation was designed to study the effect of 
processing variables on the keeping quality of dry whole 
milk and to determine which processing steps were re- 
sponsible for cooked flavor. While it is recognized that 
high preheat treatments are beneficial in extending storage 
life, it is also thought that these treatments, plus heat 
received during drying, are responsible for the cooked 
and chalky flavors in the final product. By comparing the 
cooked flavor criticisms in the dried product with those in 
the fluid product from which it was made, the preheat 
treatment and not spray drying was shown to be the proc- 
essing step responsible for the cooked flavor in the dried 





product. The presence of this cooked flavor has been 
related to sulfur compounds produced by protein denatura- 
tion during heat treatment. These same reducing com- 
pounds have been suggested as being instrumental in pro- 
longing storage life. Since the protein material associated 
with the fat has been shown to be more heat sensitive than 
that associated with the skimmilk, separation and individual 
preheat treatments were investigated as a means of re- 
ducing cooked flavor criticism. It was found that the degree 
of cooked flavor could be reduced by low temperature sepa- 
ration and application of the major preheat treatment to 
the cream. In addition, this product has a keeping quality 
similar to that of the unseparated control. Other variations 
in the individual treatment of cream and skimmilk, such as 
high temperature separation, were investigated, and it was 
found that cooked flavor criticism could be reduced but 
only at the expense of storage life. 

The second part of this investigatino was devoted to 
the study of spray drying variables and their effect on the 
physical properties of the powder. The influence of such 
variables as concentrate viscosity, atomizing pressure, 
drying air temperature and orifice size were examined. 
As a result, it was found that control of spraying pressure 
was the most effective way to control drop size and, hence, 
to control particle size. When the particle size of the 
powder was increased by lowering the spraying pressure, 
a marked improvement was observed in the ease with 
which the dry nonfat product could be reliquified. A second 
method of increasing particle size which also improved 
reconstitution properties was shown to be particle aggrega- 
tion. This was accomplished by means of multiple nozzles 
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so arranged that a spray of relatively dry particles would 
descend through a mist of relatively moist particles which 
further facilitated the aggregation. Due to the heat sensi- 
tivity of this aggregate, its production was found to be most 
successful when final moisture removal was accomplished 
outside of the spray chamber. 

Microfilm $2.50; Xerox $8.60. 187 pages. 


CONSISTENCY AND SERUM SEPARATION 
OF CATSUP 


(L. C. Card No. Mic 60-2283) 


Bernard Alvin Twigg, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. Amihud Kramer 


Catsup used in this study consisted of commercially 
and experimentally prepared samples. Eighteen commer- 
cial samples were secured from five different companies 
located in Virginia, Maryland, and New Jersey during the 
1956 packing season. In addition, 59 experimental samples 
were prepared during the 1957 tomato season, in which 
certain manufacturing procedures were varied. Analyses 
of the chemical and physical properties of the samples 
were conducted to determine the rheological properties of 
catsup; to evaluate instruments for measuring consistency 
and serum separation; to determine the relative influence 
of certain compositional factors affecting consistency and 
serum separation; and to determine relationships existing 
between manufacturing procedures and consistency, degree 
of separation, and other chemical and physical properties 
of catsup. 

The term lyophoresis was coined to describe the phe- 
nomenon of the separation of the liquid phase from the 
solid phase of a suspension, naturally induced by the force 
of gravity, and occurring in such products as applesauce 
and catsup. Rheologically, catsup was established as being 
a non-Newtonian substance, which exhibits thixotropic and 
plastic properties. The accuracy, precision, and functional 
relationship with human evaluation of instruments used to 





measure consistency of catsup were determined, so that 
selection of a particular instrument might be made on a 
sound basis. 

A correlation coefficient of -0.524 was obtained between 
lyophoresis (blotter test) and catsup consistency, as evalu- 
ated by a sensory panel. The lack of closer agreement 
was, at least in part, assigned to differences in the relative 
influences of the compositional factors affecting them. Of 
four compositional factors studied, total pectic substances 
appeared to exert the greatest influence on consistency, 
while the structural solids appeared to exert the greatest 
influence on lyophoresis. The relative influence values 
for non-structural solids and pH appeared to be similar, 
while structural solids gave the lowest value for consist- 
ency and total pectic substances gave the lowest value for 
lyophoresis. 

PH is reported for the first time as exerting an influ- 
ence on these two quality factors of catsup. A synergistic 
effect between hydrogen-ion concentration and low methoxyl 
pectic substances is suggested as the reason for this rela- 
tionship. As pH decreases, the viscosity of the low meth- 
oxyl pectic substances dissolved in the catsup serum may 
increase, thereby, increasing the consistency and decreas- 
ing lyophoresis of catsup. Analysis of catsup samples to 
which calcium chloride had been added during manufactur- 
ing indicated that approximately one-half of the water- 
soluble and one-tenth of the total pectic substances were 
sufficiently low in methyl ester content as to form calcium 
pectates. 

From studies on the effect of manufacturing variables, 
it was found that use of the Roma tomato variety, increase 
of hot break temperature, and increase in extractor screen 
size greatly affected the quality of catsup by increasing 
consistency and/or decreasing lyophoresis. Corresponding 
increases in total pectic substances and structural solids 
were noted in these samples. 

Approximately one-half of the variations detected in 
consistency and lyophoresis of the samples could be ex- 
plained on the basis of structural solids, non-structural 
solids, total pectic substances, and pH. The unaccountable 
variations were assigned to lack of precision on the part 
of the measurements and to compositional factors not 
covered in this study. 

Microfilm $2.50; Xerox $6.00. 123 pages. 
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GEOGRAPHIC EDUCATION IN THE PUBLIC AND 
PAROCHIAL SCHOOLS OF A FOUR-COUNTY 
SAMPLING OF PENNSYLVANIA 


(L. C. Card No. Mic 60-2143) 


Bruce E. Adams, Ed.D. 
The Pennsylvania State University, 1960 


Purpose of the Study 
To ascertain conditions of geographic education in the 
public and parochial schools of a four-county sampling of 





Pennsylvania. The counties selected for the study were 
Bradford, Clinton, Lycoming, and Union. In connection 
with this study and pertinent to it, two sub-problems were 
considered. These were: 


1. What are the views and opinions of public and paro- 
chial school administrators relative to geography and 
its place and purpose in the school curriculums ? 


. What are the methods, techniques, and recommenda- 
tions for making geography more interesting, more 
meaningful, and more effective for our school children ? 
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Procedure of the Study 

Information was obtained from geography teachers, and 
from teachers of social studies and fusion classes where 
geography is included, by visiting the public and parochial 
schools with a prepared questionnaire consisting of 45 
items. As many schools as was possible were visited in 
order that equipment, textbooks, maps, charts, globes, etc., 
could be seen and more information obtained from teachers 
and school administrators. All school administrators in 
the study area and a limited number of teachers were con- 
tacted by mailed questionnaires. 


Content of the Study 

Discussion of the information obtained and material 
pertinent to the study proceeded through the following 
areas: Preparation and Certification of Teachers of Geog- 
raphy; Geographic Education in the Schools of the Four- 
County Sampling; Techniques, Devices, and Methods Used 
by Teachers to Make Geography More Interesting, More 
Meaningful, and More Effective; Attitudes and Opinions of 
School Administrators on Geographic Education; and 
Summary and Findings, Conclusions, and Needed Research. 


Conclusions 





1. Conditions exist in the public and parochial schools 
of the four-county sampling that could contribute 
directly to geographic illiteracy. Many geography 
teachers have never had a course in geography, and 
major portions of the earth are being neglected in 
formal geography courses. 


There is a need for improvement in the methods 
and standards of certification and licensing of 
teachers in Pennsylvania--especially in subject- 
matter fields. It is presently possible to obtain an 
elementary teaching certificate without any credits 
in geography. 


There is evidence that many teachers in the four- 
county sampling possess poor academic preparation 





in geography, and there is a need for establishment 
of and adherence to higher standards of preparation 
and certification. 


. Teachers need to request and properly use the wide 
range of “tools” of geography and the supplementary 
materials that are available for instruction in geog- 
raphy, and administrators need to provide these 
items if the requirements are genuine. 


. There is a recognized and acknowledged need for 
formal geographic instruction in the high schools 
beyond the eighth grade. Eighty-six per cent of the 
administrators commenting indicated this need. 


There is a recognized need for teachers of geog- 
raphy to make their subject matter more interesting, 
more meaningful, and more effective. Some public 
and parochial school administrators stated that 
teachers do not always accomplish this. 


. All portions of the earth are not receiving adequate 
coverage in the classrooms of all teachers of geog- 
raphy in the four-county sampling. Asia, Africa, 
and Australasia are the geographic regions most 
frequently neglected. This condition results mainly 
from an overabundance of material at each grade 
level and the limited grade levels in which geog- 
raphy is offered. 


8. Others. 


Needed Research 


1. A valid, reliable, and objective test should be devised 
and administered to the students of the four-county 
sampling to determine the answer to the question of 
whether they are or are not geographically illiterate. 





. The question of the existence of geographic literacy 
or illiteracy needs to be determined on a state and 
national scale. 

Microfilm $3.25; Xerox $11.50. 252 pages. 
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GEOLOGY OF THE LANGLEY HILL-WATERMAN GAP 
AREA, SANTA CRUZ MOUNTAINS, CALIFORNIA. 


(L. C. Card No. Mic 60-2386) 


Jon Clark Cummings, Ph.D. 
Stanford University, 1960 


The Langley Hill-Waterman Gap area is in the northern 
Santa Cruz Mountains, the westernmost California Coast 
Range south of San Francisco. 

The study was undertaken because recent investigations 
indicated the need for a better understanding of the geology 
of this area. In the Santa Cruz Folio, issued by the United 
States Geological Survey in 1909, and most subsequent 
reports, stratigraphic units have been poorly defined, 
recognizable rock units have gone unmapped, established 





formation names have been misapplied, and a variety of 
basic igneous rocks, both intrusive and extrusive, has 
remained undifferentiated. The area also provides an 
opportunity to study the complex stratigraphic relations 
resulting from contemporaneous submarine volcanism 
and sedimentation. 

The nine rock-stratigraphic units recognized in this 
report span most of the Cenozoic era and represent both 
vertically and laterally segregated formations, with a total 
thickness of approximately 20,000 feet. The oldest rocks 
encountered are Butano (?) shale and are separated from 
Butano sandstone with some uncertainty. These are fine- 
grained, bathyal claystones containing abundant planktonic 
Foraminifera of upper Penutian to lower Ulatizian age 
(lower to middle Eocene). Butano sandstone ranges in age 
from Ulatizian to Narizian (middle to upper Eocene) and 
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consists of arkosic sandstones more than 5,000 feet thick 
deposited at neritic depths on a subsiding shelf and in part 
off the edge of the shelf at bathyal depths by northward 
flowing turbidity currents. The Butano is conformably 
overlain by bathyal San Lorenzo shales and mudstones 
which thicken to the north, representing a subsiding basin 
and provenance of low relief. These fine-grained rocks 
contain Foraminifera ranging in age from Narizian through 
Refugian and Zemorrian (Oligocene). Much of the strata 
identified in this study as Butano and San Lorenzo were 
previously mapped as Vaqueros and Monterey formations. 

The Vaqueros sandstone of this report is a wedge- 
shaped body of arkosic sandstone, Zemorrian in age, and 
is a shallow water equivalent of San Lorenzo shale. These 
beds locally yield such characteristic “Vaqueros” fossils 
as Pecten magnolia Conrad and Turritella inezana (Conrad). 
Mindego volcanics intertongue with upper Vaqueros and 
uppermost San Lorenzo in the area north of La Honda, as 
well as with Sandholdt formation. These are largely sub- 
marine basaltic pillow lavas and palagonitic breccias, 
which erupted from an Oligo-Miocene volcano, the rem- 
nants of which form Langley and Mindego Hills. 

The name Sandholdt formation is applied for the first 
time to a thick section of bathyal mudstone, arkosic wacke, 
and brown dolomite of Zemorrian to Saucesian age, pre- 
viously called Monterey shale, but more closely related 
to the type Sandholdt of the Reliz Canyon area. The beds 
are conformable with and, in part, are lateral equivalents 
of Vaqueros sandstone and Mindego volcanics. 

The oldest apparent unconformity in this region sepa- 
rates Sandholdt formation from overlying (restricted) 
Monterey siliceous shale of Relizian to Luizian age. 

These in turn are overlain in angular unconformity by the 
Pliocene Purisima formation of neritic origin, which is 
rich in diatoms and andesitic volcanic debris apparently 
derived from the Mehrten formation of the Sierra Nevada. 
Locally, Plio- Pleistocene Santa Clara gravels rest with 
angular unconformity on Purisima and older beds, de- 
posited as alluvial fans from a rising range of Franciscan 
rocks to the east. 

The strata have been compressed into tight and locally 
overturned folds and cut by reverse faults. A single stress 
orientation throughout deformation from mid-Miocene to 
the present is indicated by parallel, northwest-striking 
structures. Large landslides of Pleistocene to recent age 
have modified the landscape and introduced errors in 
earlier geologic maps. 

Mineral resources consist of petroleum, road metal, 
aggregate, and decorative stone. 

Microfilm $4.30; Xerox $15.10. 334 pages. 








MINERALIZATION IN THE SOUTHEAST 
MISSOURI LEAD DISTRICT 


(L. C. Card No. Mic 60-2469) 
James Howell Davis, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Eugene N, Cameron 


Study of several aspects of mineralization in the im- 
portant lead deposits of St. Francois county, Missouri 





reveals new information significant to any hypothesis of 
their origin. 

The following information is in large part the direct 
result of this study; some is from other studies but per- 
tinent to conclusions drawn here. 

Mineralogy--The hypogene sulfides, in order of their 
estimated abundance, are: galena, marcasite, pyrite, 
sphalerite, chalcopyrite, siegenite and bravoite. The most 
common paragenetic sequence is, beginning with the earliest 
minerals: pyrite and marcasite, sphalerite, siegenite, 
galena, and chalcopyrite. 

Ore Controls--The ore occurrences are closely related 
to primary sedimentary features. Especially important 
are black shale bands and the interfaces between gray and 
tan rocks. Depositional ridges and reefs are the loci of 
these interfaces and the black shales. Ore can be corre- 
lated with knobs on the Precambrian erosion surface and 
the “pinchout” lines of the Lamotte sand on these knobs. 
The same kinds of structures control lead, zinc and copper 
mineralization. Neither all ridges nor all black shales 
have associated ore bodies. Some richer ore appears to 
be related to intersections of sedimentary structures and 
fault zones. 

Lead Intensity and Distribution-- Lead mineralization 
is more intense than either zinc or copper mineralization. 
Lead is more widely distributed than either zinc or copper 
mineralization. The base of lead mineralization in one 
area studied in detail is a shallow “trough-shaped” surface 
that cuts across the stratigraphic succession. 

Zinc Intensity and Distribution--Zinc mineralization 
is more widely distributed and more intense than copper 
mineralization. Zinc and copper are essentially mutually 
exclusive. Zinc tends to occur with or above the highest 
lead in a given vertical section, but does not extend as far 
laterally as does lead. Most of the zinc occurs in the 
central part of the Lead Belt. The boundary line of zinc 
mineralization cuts abruptly across through-going sedi- 
mentary structures. 

Copper Intensity and Distribution--Copper is generally 
with the lowest lead ore. Limits of major areas of copper 
mineralization cut directly across through-going sedi- 
mentary structures. 

Cadmium Occurrence and Distribution--Zn/Cd ratios 
in Lead Belt sphalerite range from 38 to 110 and average 
about 70. Zn/Cd ratios vary systematically with respect 
to the distance from Schultz-Federal fault system. 

Silver Occurrence and Distribution--Silver occurs in 
both sphalerite and galena in the Lead Belt. Zinc concen- 
trates carry 15 to 20 oz./ton silver. Lead concentrates 
carry about 1 oz./ton. There is a suggestion that silver 
content in the ores varies with distance from the fault 
system with which cadmium content is correlated. 

Conclusions--The above relationships indicate that 
ore-forming solutions were rising, that they differed in 
metal content with time, and that they probably entered 
the Paleozoic rocks through fractures in the Precambrian 
basement rocks. 

The techniques used in this study, especially Zn/Cd 
ratio investigations, are suggested as possible methods 
for detection of otherwise obscure zoning in deposits of 
the Mississippi Valley type. 
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A CONTRIBUTION TO THE STRATIGRAPHY OF 
THE MONTOYA GROUP 


(L. C. Card No. Mic 60-2017) 


Herbert James Howe, Ph.D. 
Columbia University, 1960 


Sections measured in the Franklin and Organ Mountains 
show Lower Ordovician El Paso formation to have been 
progressively truncated towards the north, and to be over- 
lain disconformably by Middle(?) and Upper Ordovician 
Montoya group. 

This group from the base up is divided into Cable 
Canyon sandstone (coarse, orthoquartzitic), replaced in 
the Baylor Mountains by a St. Peter sandstone equivalent; 
next follows the Upham formation (dolomite or limestone) 
containing a Red River fauna, and is probably upper Trenton 
or possibly lower Cincinnatian in age; then comes the 
Aleman formation (also dolomite or limestone with much 
chert, in bands or nodules) with a Maquoketa fauna, notably 
the coral Palaeophyllum thomi, which outcrops in a marker 
bed for 140 miles. Top formation is the Cutter (non-cherty 
dolomite) with a late Ordovician fauna near the base. 

Microfilm $2.50; Xerox $4.60. 90 pages. 





GEOLOGY AND ORE DEPOSITS OF 
THE BRISTOL SILVER MINE, PIOCHE, NEVADA. 


(L. C. Card No. Mic 60-2402) 


Roy Angus MacDiarmid, Ph.D. 
Stanford University, 1960 


The Bristol Silver Mine is on the west flank of the 
Bristol Range, 14 miles northwest of Pioche, in Lincoln 
County, Nevada. The mine has been producing silver, lead, 
zinc, and copper almost without interruption since the 
1870's. 

The Bristol Range is composed primarily of Cambrian 
limestones and dolomites, of which the Highland Peak 
limestone is foremost in thickness, areal extent, and eco- 
nomic importance. The strata dip consistently to the 
northeast, but the stratigraphy is complicated by repetition 
of similar, unfossiliferous rock types and extensive fault- 
ing. The occurrence of odlitic calcarenites, stromatolites, 
sun-dried chips, and slight erosional surfaces indicate 
that the Cambrian rocks were deposited in a shallow- 
water environment, perhaps similar to the shelf area of 
the present Bahama Banks. In addition to the Cambrian 
rocks, Devonian carbonates and orthoquartzites comprise 
the upper plate of a “thrust” fault, along with a small area 
of Tertiary (?) rhyolite tuffs; and numerous small argil- 
lized basalt dikes are present in the deeper underground 
workings. 

The faults can be classified chronologically into four 
systems: early, north-south, normal faults; east-west 
trochoidal and hinge faults; a “thrust” fault; and late, 
north-south normal faults. The period of ore deposition 
cannot be closely ascertained, but it can be delimited 
between the episodes of east-west faulting and late, north- 
south faulting. 

The ore at Bristol occurs in replacement bodies as 
carbonates and silicates, with rare kernels of primary 





sulfides. On the basis of the mineralogy, the ore is con- 
sidered to have formed under mesothermal conditions. 
The ore bodies have many shapes, from nearly vertical 
pipes and flat-lying “mantos” to irregular fissures sur- 
rounding large breccia fragments. Concentrations of ore 
are found where faults intersect favorable host rocks, 
beneath impermeable lithologic horizons, in breccia zones, 
at the intersections of faults, and along single structures 
where there may have been open or brecciated zones. The 
principal pipes apparently formed in minor faults where 
movements of small magnitude developed pinches and 
swells along the fault surface; the cavities thus opened, 
which probably contained collapse breccias, permitted the 
influx of ore-bearing solutions. 

The ore bodies at Bristol terminate abruptly against 
the host carbonate rocks, without a trace of alteration 
effects that can be utilized to locate new ore bodies. 
Knowledge of the structural control for the ore deposition 
has been the principal aid to prospecting in the past. Dur- 
ing the present study, the possibilities of prospecting with 
fluorescent calcite and thermoluminescent limestone were 
evaluated. It was found that the coarse calcite around ore 
bodies and in related veins fluoresces red under long-wave 
ultraviolet radiation; this phenomenon should prove to be 
very practical as a guide to ore bodies. 

The application of thermoluminescence as a guide to 
prospecting is based on the fact that natural thermolumi- 
nescence can be induced only once on any given sample; 
if the rock has been previously heated, it cannot be made 
to luminesce by applying heat a second time. Accordingly, 
the proposed technique involves prospecting for the “fossil” 
heat aureole around an ore body. This method of prospec- 
ting proved to be unsuccessful at the Bristol Mine because 
the intensities of luminescence in limestones vary radi- 
cally, whether they are close to or far from ore bodies; 
thus, a seemingly depressed or increased glow peak does 
not necessarily indicate thermal interference in the geo- 
logic past. Microfilm $2.85; Xerox $9.90. 220 pages. 


GEOLOGY OF 
THE LA GRANCE QUADRANGLE, CALIFORNIA. 


(L. C. Card No. Mic 60-2403) 


Lawrence Edward Mannion, Ph.D. 
Stanford University, 1960 


The La Grange 15 minute quadrangle is in the low 
Sierra Nevada foothills east of Modesto, California. 
Jurassic metamorphosed volcanic and sedimentary rocks, 
late Jurassic(?) acidic intrusives, and Cenozoic nonma- 
rine strata are exposed in the area. The principal objec- 
tives of this work were the determination of over-all strati- 
graphic and structural relationships and the interpretation 
of some significant metamorphic textures and structures-- 
in particular, a conspicuous near-vertical lineation and 
foliation. 

The metamorphic rocks are referred to the Logtown 
Ridge, Agua Fria, and Mariposa formations, all of which 
have been named elsewhere by previous workers. Tne 
predominantly volcanic Logtown Ridge formation is sub- 
divided by the writer into intrusive, effusive, and pyro- 
clastic units. The Agua Fria formation, which overlies 
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the Logtown Ridge unconformably, consists largely of 
bedded pyroclastic and detrital sedimentary rocks. The 
name was first used by N. L. Taliaferro for a section 
exposed along Agua Fria Creek in the Indian Gulch quad- 
rangle, Mariposa County. Agua Fria tuffs grade upward 
into dominantly slaty beds of the Mariposa formation. The 
three slate belts exposed in the quadrangle are recognized 
as belonging to the Mariposa formation partly on the basis 
of newly found fossil localities. 

The Jurassic volcanic rocks include metarhyolite, 
metaandesite, and metabasalt extrusives, intruded by 
metadiabase and metarhyolite hypabyssal bodies. All con- 
tain albite or saussuritized plagioclase, and the more basic 
types carry altered augite but no olivine. The albite in the 
more basic rocks has been derived from more calcic 
plagioclase by sodium metasomatism, and although the 
albite in silicic rocks such as metarhyolite shows less 
evidence of secondary origin, it too, is probably an altera- 
tion product. 

Phaneritic intrusives include tonalite and quartz mon- 
zonite masses with associated tonalite porphyry and dacite 
porphyry dikes. 

All of the Jurassic rocks, except the plutonic intru- 
sives, have been greatly shortened by folding and faulting 
to produce northwest-southeast longitudinal belts of dis- 
similar lithologies. The axes of most folds are nearly 
horizontal or plunge gently southeastward. 

The metamorphic grade is low greenschist facies. 
Foliation is mostly crude and strikes dominantly northwest 
in conformity with the general Sierra Nevada trend. The 
degree of development is, moreover, not uniform and 
depends largely upon the composition of the rock and its 
relation to major structures and other rocks of different 
competency. 

The metamorphic structures in the La Grange quad- 
rangle appear to be mostly the result of orthorhombic 
shortening and flattening under near-horizontal, northeast- 
southwest compression. Under such conditions a simple 
dilation might be expected, but in the La Grange area the 
extension appears to have been predominantly vertical. 
Vertical lineations, stretched pebbles, vertically elongated 
and disrupted cataclastic fragments, attenuated fold limbs, 
and near horizontal joints indicate steep differential move- 
ment. This movement involved an upward elongation of 
folded rocks by shearing and rock flowage. Extension may 
have been produced by distributed slip or flow on innumer- 
able near-vertical surfaces which developed essentially at 
right angles to compression. Such behavior suggests that, 
under high compression, the rock behaved platically in the 
gross mass. Microfilm $2.80; Xerox $9.70. 215 pages. 


GEOLOGY, STRUCTURE, AND ORIGIN OF 
THE NICKELIFEROUS LATERITES OF 
NONOC ISLAND, SURIGAO, PHILIPPINES. 


(L. C. Card No. Mic 60-2408) 
Luis Marcial Santos-Ynigo, Ph.D. 
Stanford University, 1960 


Nonoc Island, in Surigao Province, lies within a belt of 
ultramafic rocks along the eastern rim of the Philippine 
Archipelago. About 80 per cent of the island is made up of 





serpentinized ultramafic rocks of probable upper Creta- 
ceous age. The serpentinite mass has been thrust against 
older metamorphic rocks along the western edge of the 
island and is partly blanketed by indigenous conglomerate 
of upper Miocene age. The Nonoc surface was extensively 
laterized sometime during the Pliocene or early Pleisto- 
cene, giving rise to workable deposits of iron and nickel. 

On the basis of physical character, the Nonoc ore 
column has been subdivided into four zones, the first three 
of which compose the laterite ore, and the fourth and bot- 
tom zone, the decomposed serpentinite (or conglomerate) 
ore. 

The great mass of structural, petrographic, and ana- 
lytical data accumulated during four years of test pitting, 
auger drilling, and geologic mapping on the island has 
been assembled and interpreted. Equal area projection 
contour diagrams for joints and shear planes have been 
prepared and correlated with major structural features. 
Isopach maps for laterite and serpentinite ores have also 
been prepared from test pit and auger hole data to show 
areal variations in thicknesses of the two ore types. 
Accompanying nickel and iron isograd maps indicate areal 
variations in average nickel and iron content in the same 
ores. 

Nickel and iron distributions in the vertical dimension 
have been portrayed graphically for eight closely-sampled 
test pits, which represent various types of bedrock. In 
addition, geologic sections and variation diagrams for 
nickel and iron have been prepared for five separate rows 
of test pits and auger holes to show characteristic trends 
in nickel and iron concentration. 

The various areal maps, sections, and variation dia- 
grams reveal patterns of distribution of the two metals 
which can be correlated with ore thicknesses, topography, 
and bedrock composition. In general, the best grades of 
nickel ore are associated with dunites and peridotites, and 
the poorest ones, with pyroxenites and conglomerates. 
Areas of thick laterite coincide with areas containing good 
nickel ore; they occur generally along ridges or slopes of 
gentle to moderate gradient. The richest ores do not occur 
exactly at the highest points, nor are they associated with 
the thickest sections of laterite on ridges. They tend to be 
displaced toward the slopes. Low nickel concentrations 
are usually associated with low ridges and valleys, regard- 
less of bedrock composition. Laterites along steep slopes 
are usually thin and characteristically deficient in nickel 
and iron. With few exceptions, low iron concentrations in 
the laterite mantle distinguish conglomerate from serpen- 
tinite parent rocks. There is no obvious relationship 
between thickness of laterite and grade of iron ore. 

The geochemical aspects of laterization are discussed. 
In the conversion to ferruginous laterite, the parent rock 
loses about 70 per cent of the NiO component by weight, 

32 per cent of the Cr,O,, 15 per cent of the Fe oxides, and 
10 per cent of the MnO originally contained in the rock. 
These losses, particularly, that of the NiO, are not gen- 
erally appreciated. 

Resampling of old test pits on Nonoc led to the dis- 
covery that the nickel descends through the laterite column 
at an average rate of 0.015 per cent per meter per 100 
days. Part of the nickel is deposited near the base of the 
laterite and in the decomposed bedrock, but the greater 
bulk is evidently lost to the open drainage. 

Finally, the factors that influence nickel enrichment 
and nickel depletion are analyzed, and from compiled maps 
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and charts, the concept of a “critical boundary”, which 
separates the “enriched” from the “depleted” sections of 
nickeliferous deposits has been evolved. Under the con- 
cept, it is possible to predict ore grades ahead of explora- 
tion from physiographic characteristics of potential areas 
as long as bedrock composition is favorable. 

Microfilm $3.80; Xerox $13.50; 296 pages. 


GEOLOGY AND ORE DEPOSITS OF 
THE KLONDIKE RIDGE AREA, COLORADO. 


(L. C. Card No. Mic 60-2415) 


John David Vogel, Ph.D. 
Stanford University, 1960 


The region described in this report is in the north- 
eastern part of the Colorado Plateau and is transitional 
between two major structural elements. The western part 
is typical of the salt anticline region of the Plateau, but the 
eastern part has features which reflect movements in the 
nearby San Juan Mountains. 

There are five major structural elements in the report 
area: the Gypsum Valley anticline, Dry Creek Basin, The 
Horse Park fault block, Disappointment Valley, and the 
Dolores anticline. Three periods of major uplift are rec- 
ognized in the southeastern end of the Gypsum Valley anti- 
cline. Each was followed by collapse of the overlying 
strata. Erosion after the first two periods removed nearly 
all topographic relief over the anticline; erosion after the 
last uplift has not yet had a profound effect on the topog- 
raphy except where evaporite beds are exposed at the 
surface. 

The first and greatest period of salt flow and anticlinal 
uplift began in the late Pennsylvanian and continued inter- 
mittently and on an ever decreasing scale into the Lower 
Cretaceous. Most movement was in the Permian and 
Triassic periods. 

The second period of uplift and collapse was essentially 
contemporaneous with widespread tectonic activity on the 
northwestern side of the San Juan Mountains and may have 
occurred in the Oligocene and Miocene epochs. Grano- 
gabbro sills and dikes were intruded during the middle or 
upper Tertiary in Disappointment Valley and adjoining 
parts of the Gypsum Valley and Dolores anticlines. 

The third and mildest period of uplift occurred in the 
Pleistocene and was essentially contemporaneous with the 
post-Hinsdale uplift of the San Juan Mountains. This uplift 
began near the end of the earliest, or Cerro, stage of 
glaciation. 

Uranium-vanadium, manganese, and copper ore as well 
as gravel have been mined in the Klondike district. All 
deposits are small, and few have yielded more than 100 
tons of ore. Most of the latter are carnotite deposits. 

Carnotite occurs in the lower part of the basal sand- 
stone unit of the Salt Wash. Most deposits are in a narrow, 
elongate “mineral belt” that cuts obliquely across Klondike 
Ridge. The remaining deposits probably form a second 
“mineral belt” lying about ; mile to the north. 

Manganese and copper deposits show both stratigraphic 
and structural controls of mineralization. Most manganese 
deposits are in red beds near Tertiary faults; most copper 
deposits, on the other hand, are in brown sandstone, lime- 


| 





stone, or gray-green shale and, like manganese, are in or 
near Tertiary faults. 

The manganese and copper deposits are hydrothermal 
in origin and were formed in the roots of an ancient hot 
springs system, now deeply eroded. The ore-bearing 
solutions probably consisted of dilute, carbonate-sulfate 
groundwater heated by the near-surface intrusion of small 
bodies of igneous rock. These solutions obtained their 
metals by leaching the wallrock; little, if any, material 
was added by the intrusives. 

The deposits were formed near the surface under con- 
ditions of hydrostatic pressure, and temperatures and 
pressures in the ore-bearing solutions were probably low. 
The early solutions were weakly alkaline and reducing in 
character. A convection cell was established as minerali- 
zation progressed, and surface water mingled at depth with 
the thermal solutions. As a result of mixing and oxidation, 
the pH of the solutions decreased in later stages of minerali- 
zation and the Eh rose. 

Microfilm $3.75; Xerox $13.05. 290 pages. 


BOTTOM SEDIMENTS OF 
SAGINAW BAY, MICHIGAN. 


(L. C. Card No. Mic 60-2382) 


Leonard Eugene Wood, Ph.D. 
Michigan State University, 1958 
Major Professor: B. T. Sandefur 

Sixty-one bottom samples were taken from Saginaw Bay 
with a Petersen dredge and an orange-peel sampler. Sam- 
ples were taken in six predetermined northwest-southeast 
traverses. Standard mechanical, chemical, and statistical 
analyses were performed on all samples. 

Sediments of the bay are predominantly sand. Locally, 
coarse sand, granules, and pebbles are found close to the 
shore; fine silt and sand are in the glacial Saginaw River 
trench and in areas protected from waves and currents. 

Since the amount of sediment entering the shallow bay 
is not great, the distribution is directly related to the 
attributes within the individual grain and the physical en- 
vironment of the bay. 

Median diameter isopleth patterns indicate belts of 
major currents which enter the bay from the north, flow 
around Au Sable Point, continue to the west end of the bay, 
and leave around Pt. aux Barques. Prevailing currents 
appear to be deflected toward Charity Island in the vicinity 
of Sand Point, then turn shoreward again near Hat Point. 
Current patterns are not clear in the center of the west 
half of the bay. 

Poor sorting is common in, although not confined to 
the fine sediments. Extremely poor sorting in the coarse 
sediments in the southeast corner of the bay is related to 
discharge from the Saginaw River. Sorting in Saginaw Bay 
in general is more a function of currents than depth. 

The concentration of heavy minerals is closely related 
to areas of prevailing currents. Heavy mineral percentage 
is generally 3.0 per cent throughout the bay; in a few 
localities amounts up to 11.0 per cent are noted. 

Since the heavy minerals are derived from heterogenous 
glacial drift surrounding the bay, there is little distribution 
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according to species. Physical characteristics cause an 
individual grain to respond to a given hydraulic condition 
as shown in the distribution of the metallic opaques, 
amphiboles, and pyroxenes. Where the opaques are abun- 
dant the amphiboles and pyroxenes are noticeably lacking. 

Roundness and sphericity values of grains are only 
remotely related to the current patterns. If such a relation 
does exist it is a result of selective sorting due to the 
ability of the current to move a grain according to shape, 
and not to the degree of abrasion by current action. 

The amount of acid solubles in the sediments averages 
less than 1.0 per cent. Sediments with more than 3.0 per 
cent acid solubles may be composed of detrital limestone 
or shell fragments. Acid soluble content of the Saginaw 
Bay sediment is related to the source of acid soluble 
materials rather than the selective distribution of these 
materials by currents. 





Organic carbon in the sediments averages less than 1.0 
per cent, but amounts up to 7.0 per cent are found locally. 
Organic carbon, prevelant in the fine sediments, is derived 
from planktonic material in the bay and humus from the 
surrounding farm land. Total amount of organic carbon in 
the sediments is more nearly related to depth than any 
other factor. The distribution and rate of depo ition of 
both organic and inorganic sediments is largely a function 
of currents. 

The sediments in Saginaw Bay conform to the current 
patterns with local exceptions, and they vary with a degree 
of complexity proportional to the complexity of the sur- 
rounding controlling agents. 

From the study of recent Saginaw Bay sediments one 
may establish, with qualification, the rules of sedimentary 
deposition applicable to ancient sediments. 

Microfilm $4.35; Xerox $15.30. 338 pages. 
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HEALTH SCIENCES, PATHOLOGY 
PHYSICAL, CHEMICAL AND IMMUNOLOGICAL 
PROPERTIES OF TETRAZOTIZED SERUM PROTEINS. 


(L. C. Card No. Mic 60-2142) 


Thomas Edgar Murchison, Ph.D. 
The Ohio State University, 1959 


Rabbit globulin was purified by the use of ammonium 
sulfate precipitation. This purified globulin was used to 
immunize dogs. Toxoplasma gondii organisms were prop- 
agated in mice, collected, washed and fixed in formol or 
methanol. Rabbits were then immunized with these altered 
proteins. A precipitin test was designed and sera from 
six dogs, as well as a commercially obtained ovine anti- 
rabbit globulin serum, were examined for precipitins 
against rabbit globulin. Benzidine was tetrazotized and 
coupled with R-salt which had been purified. This standard 
diazonium solution was examined by using ascending paper 
chromatography. The standard diazonium solution was 
conjugated with (1) varying amounts of whole canine serum, 
whole ovine serum, and canine pseudoglobulin; and (2) gel- 
atin and R-salt. These various conjugates were examined 
by using ascending paper chromatography, column chroma- 
tography, electrochromatography and the precipitin re- 
action. 

Rabbit globulin prepared by ammonium sulfate frac- 
tionation of serum (precipitated five times) was found to 
be electrophoretically free of albumin. This globulin was 
injected intravenously into six dogs, and produced antisera 
in four dogs with titers of 1 to 8 when reacted with .00125 
ml. of normal rabbit serum. The antisera thus produced 
when conjugated with varying amounts of standard diazo- 
nium solution would not react in the precipitin test even 
though the electrophoretic mobility and bromphenol blue 
staining properties were near those of native serum. The 
conjugation of tetrazotized benzidine with R-salt on one 
diazonium group and protein on the other yields a hetero- 








geneous mixture containing at least six different colored 
components designated as follows: an insoluble red pre- 
cipitate, A-purple, E-violet, I-pink, O-red (protein free) 
and O-red (attached to a protein). These components were 
examined and characterized. Sections and smears were 
stained with various conjugates. Tissues fixed for 2 months 
did not react with specific conjugates. Tissues fixed for 5 
minutes did react. The reaction was not related to the type 
of fixative with which the antigen was treated. Tissues 
fixed for 5 minutes reacted with specific antiserum, and 
then conjugated antiglobulin did not stain specifically. 
Removal of free dyes by ion exchange columns eliminated 
nonspecific nuclear staining. Hematoxylin was success- 
fully used as a counter stain on tissue sections, although 
its use diminished specific staining intensity. Toxoplasma 
gondii in mouse peritoneal exudate were specifically 
stained, and the staining could be inhibited by previous 
application of unlabeled antitoxoplasma serum. 
Microfilm $2.50; Xerox $5.80. 
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STUDIES ON EXPERIMENTAL CARCINOMA OF 
THE UTERINE CERVIX 


(L. C. Card No. Mic 60-2133) 


Dante Giovanni Scarpelli, Ph.D. 
The Ohio State University, 1960 


The genesis of a pathological process is a concept of 
its development based on serial observations which have 
been arranged in a particular sequence to give the most 
reasonable view of its evolution. Such an attempt has been 
made in the interpretation of the following experiments. 
The pathogenesis of experimental squamous cell carci- 
noma of the uterine cervix in mice appears to be a gradual 
process which is invariably characterized by the fol- 
lowing stages: (a) acute inflammation, (b) dysplasia, 
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(c) non-invasive, intraepithelial carcinoma (carcinoma in 
situ), and (d) invasive carcinoma. This sequence was 
found so consistently that there is little doubt that every 
invasive carcinoma induced experimentally was preceded 
by a carcinoma in situ, and that this in turn was preceded 
by epithelial dysplasia. At least part of the acute inflam- 
matory phase is probably a non-specific response of the 
genital mucosa to the physical and chemical irritation of 
either the painting or string technique. It is included in 
the pathogenetic sequence until its true relation to carcino- 
genesis is more fully understood. 

Experimentally induced carcinoma of the uterine cervix 
and vagina showed a striking biologic and pathologic re- 
semblance to cervical cancer in women. Invasive lesions 
extended locally into surrounding tissues, metastasized to 
pelvic lymph nodes, produced obstructive uropathy, and in 
several instances, metastasized widely. The experimental 
lesions differed from their human counterparts in their 
localization within the cervix because of the anatomical 
differences between the mouse and human uterus. Correla- 
tive cytohistologic studies showed that the nature of a 
cervical lesion is reflected in the cells desquamated from 
the lesion’s mucosal surface. Cytologic changes were 
observed both in the nucleus and cytoplasm of cervical 
squamous cells during the pathogenesis of cancer. Those 
cellular changes which preceded the appearance of neo- 
plasms by a considerable period of time were classified 
as precancerous. Those demonstrable only in the presence 
of either in situ or invasive cancer were considered as 
changes typical of malignancy. These cellular alterations 
were both of a morphological and chemical nature. Dys- 
plastic cells contained enlarged, hyperchromatic nuclei 
and were arranged in a disorderly fashion in the cervical 
epithelium. Many dysplastic basal cells showed evidence 
of premature keratinization. Cytochemically these cells 
showed evidence of abnormal nucleoprotein metabolism. 
Neoplastic cells showed more morphologic variation, many 
bizarre mitoses, and marked disturbances both in deoxy- 
ribonucleic and ribonucleic acids. Enzymatic studies 
showed, with a few exceptions, an increased activity of 
various enzymes in dysplasia in contrast to lower activities 
observed in carcinoma. 

Malignant cells show as marked an individual cellular 
variation in oxidative enzyme activity as they do for the 
nuclear content of DNA. Increased activity of glucose-6- 
phosphate and of a-glycerophosphate dehydrogenases was 
observed in malignant cells, the former enzyme being 
highest at the growing edge of the tumor. Electron micro- 
scopic studies suggest that these variations may be due to 
variations both in number and viability of mitochondria. 

These studies lend support to ihe concept that the 
morphologic and biologic differences between normal and 
neoplastic cells may have their basis in fundamental bio- 
physical and biochemical differences at the cellular level. 

Microfilm $2.50; Xerox $7.80. 170 pages. 
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A STUDY OF THE COMBINED EFFECTS OF 
BINDERS, LUBRICANTS AND LUBRICANT 
CONCENTRATIONS IN TABLET MAKING. 


(L. C. Card No. Mic 60-2196) 


Raymond George Daoust, Ph.D. 
Purdue University, 1960 
Major Professor: H. George DeKay 

Modern equipment and the constant development of the 
mechanical sciences have easily made the tablet a dosage 
form of prime importance. New trends are constantly 
introduced and today the area of tablet making has grown 
to the extent where a sound knowledge of the physical 
factors involved during manufacture, is a prerequisite. 
For these and other reasons, tablet making has always 
been a source of genuine interest to researchers. 

It is the purpose of this project: (a) to select sensitive 
instruments to obtain data concerning the forces exerted 
on the upper and lower punches of a tablet machine during 
the compression process; (b) to apply these instruments 
to a press operating under normal conditions of manufac - 
ture; (c) to study the combined effects of binding agents, 
lubricants and lubricant concentrations in tablet making. 

The principle of the instrumentation is based on stress 
analysis and use is made of 2 pairs of SR-4 electric strain 
gages installed on the small diameter of each punch. A 
10,000 pound Tinius Olsen testing machine was used for 
calibration purposes and the corresponding output of the 
punches noted on BAM-1 Ellis Bridges. Two gages were 
mounted axially and diametrically opposite to one another 
with the remaining 2 gages mounted laterally and diamet- 
rically opposite. One axial and one lateral gage were 
connected in series, the other pair wired in the same 
fashion. These gages formed an external Wheatstone 
bridge circuit, attached to a BAM-1 Amplifier in turn con- 
nected to a Tektronix 502 Dual-Beam Oscilloscope. A type 
321 DuMont Oscillograph Camera was used to obtain per- 
manent records on 35 mm. film. The recordings obtained 
were translated into force readings by applying the fol- 
lowing formula: 


Conversion factor in lbs. per cms. X average 
reading in cms. 
Calibration deflection in cms. 








The operating characteristics of the instrumentation 
were investigated. Two criteria were selected as suffi- 
ciently reliable to evaluate the instrumentation: (a) the 
relationship between the upper and lower punch forces; 
(b) the reduction in internal friction with the addition of a 


lubricant. The close experimental linear relationships 
detected were further substantiated mathematically by 
means of the correlation coefficient. A decrease in the 
difference between punch forces was noted and the results 
were submitted to statistical analysis. This difference as 
related to the upper punch was investigated. A stronger 
positive correlation coefficient was revealed, the relation- 
ship being greater for an unlubricated run. 

In the lubrication tests 5 lubricants were tested on each 
of 3 granulations in the following concentrations: 0%, 5 hs 
1%, 12% and 2%. Talc and the Stearates were investigated. 
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The granulating solutions consisted of Gelatin-acacia 
solution, Starch Paste 10% and Simple Syrup U.S.P. diluted 
to 50%. The granules were sized to sieve No. 16 and the 
“fines” were not removed. Records were obtained for a 
sufficient number of tablets and the results were used to 
compute average R-values and average ejection forces. 
The R-value is the ratio of the lower punch force to the 
upper punch force. 

The Stearates were found to be more efficient than Talc. 
Specificity in concentration is an important factor to be 
considered for a given combination of binder and lubricant. 
In the Gelatin-acacia Solution and Simple Syrup series, 
Magnesium Stearate afforded the greatest R-value. In the 
Starch Paste series the values recorded for the Stearates 
seemed to indicate a relationship between the valence of 
the metal and their lubricating efficiency. On the basis of 
the results obtained, it is not possible to devise a general 
classification for the lubricants studied: different binders 
give rise to a variable rating. 

A statistical analysis has shown that at the 5% level, 
the main effects, the two and three factor interactions 
were all significant. By making use of statistical methods, 
it has been possible to demonstrate that lubricant speci- 
ficity is not only the result of a single effect on the part of 
one component of the formula, but also of the interaction 
of the combined effects of these constituents. 

Microfilm $2.70; Xerox $9.25. 205 pages. 


THE ORIGIN AND ROLE OF TROPIC ACID IN THE 
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To test the hypothesis that tryptophan is the precursor 
of tropic acid, tryptophan-3-C** was fed to Datura Stra- 
monium seedlings in plant nutrient solution. 

The autoradiograms prepared from chromatograms of 
samples taken after 3, 12, 48 hours, 8 and 14 days indicated 
that tryptophan was metabolized rapidly. At least 4 inter- 
mediate steps between tryptophan and tropic acid were 
identified. 

The total-alkaloid fraction, chromatographed in 3 sol- 
vent systems, furnished labelled hyoscyamine. Hydrolysis 
and chromatography showed that all of the radioactivity 
resides in the tropic acid moiety of the molecule and none 
in the tropinol moiety. 

A new amino acid was found to be labelled. It was 
identified as B-amino-a-phenylpropionic acid by its chem- 
ical behaviour and by comparative chromatography with 
the synthetic compound. 

An investigation of the free acids of Datura Stramonium 
which had been fed tryptophan-3-C'* revealed the presence 
of free labelled tropic acid. Chromatographically purified 
radioactive tropic acid was decarboxylated and the CO, 
was trapped in Eyamine solution. 

The second product of decarboxylation, polymerized 
styrene, was also recovered. All of the C’* was contained 
in the carboxyl group of the tropic acid, and none in the 
styrene portion. 











The results of the work can be summarized as follows: 


1. The presence of free tropic acid in Datura Stra- 
monium has been established. 





The feeding of tryptophan-3-C** to Datura Stra- 
monium led to the formation of carboxyl-labelled 
tropic acid, i.e. tryptophan serves as the direct 
precursor of tropic acid. 





. Anew amino acid, 8-amino-a-phenylpropionic 
acid, evidently an intermediate in the conversion of 
tryptophan to tropic acid has been found. 


The production of the new amino acid in Datura 
Stramonium suggests a new mode of indole-ring 
cleavage. 





The findings suggest the following probable metabolic 
sequence between tryptophan and tropic acid: 
tryptophan —-indolepyruvic acid—~ indoleacetic 
acid—~ indole -3-aldehyde—~ 8 -amino-a-phenyl- 
propionic acid—~atropic acid—~- tropic acid. 
Microfilm $2.50; Xerox $5.20. 104 pages. 


A STUDY OF PLASTICS IN 
EMULSIFIED CREAMS 


(L. C. Card No. Mic 60-2208) 


Joe Edward Haberle, Ph.D. 
Purdue University, 1960 
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A study of emulsified creams containing plastics has 
been conducted. Four non-toxic plastics: polyvinyl alcohol, 
polyvinyl acetate, polyvinyl chloride, and cellulose acetate 
phthalate were investigated as constituents of emulsified 
creams. These materials were incorporated into oil-in- 
water and water-in-oil type bases in varying concentra- 
tions. Each concentration of plastic was in turn combined 
with different concentrations of various plasticizing agents 
before its incorporation into the creams. 

During the investigation of polyvinyl alcohol, each 
cream was also prepared by two different methods of manu- 
facture. Previous experiences had indicated that identical 
formulas prepared by different methods of manufacture 
exhibited different physical properties. However, no sig- 
nificant changes in the physical characteristics of the 
creams prepared by the two different processes were 
observed, and after the completion of the study of polyvinyl 
alcohol, only one method of manufacture was employed. 

The plastic-containing creams were then evaluated for 
consistency, spreadability and film formation when applied 
to the skin. 

The optimum concentration of plasticizer which pro- 
duced the smoothest plastic mixture in the least amount 
of time was 1:2 to 1:3 (plasticizer to plastic). 

Polyvinyl alcohol, polyvinyl acetate, and cellulose 
acetate phthalate were all found to be capable of imparting 
film-forming properties to emulsified creams. However, 
none of these materials, when incorporated into the creams, 
was capable of producing a film that possessed sufficient 
flexibility. Polyvinyl chloride did not enhance the proper- 
ties of any of the creams. The films formed by the creams 
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containing polyvinyl alcohol were the strongest, and poly- 
vinyl alcohol was considered the best of the plastics studied 
for incorporation into emulsified creams. 

Another material, Resin Latex WC-130, a vinyl plastic 
produced by Bakelite Company, was added to creams con- 
taining polyvinyl alcohol in an effort to increase the flexi- 
bility of the films. In these formulations no plasticizer 
was utilized because it was found that such a material is 
not necessary for a uniform dispersion of a water soluble 
plastic in the formulations used. 

A cream containing polyvinyl alcohol and Resin Latex 
WC-130 has been formulated which forms a non-trans- 
ferrable film on the skin. The film will adhere to the skin 
for several hours without being disrupted, and it may be 
peeled free in one piece. Stability studies have shown this 
product to be stable physically and chemically. This prepa- 
ration is considered the best film-forming cream of the 
more than two hundred and fifty formulations prepared 
and evaluated. 

It has been demonstrated that certain plastic materials 
can be incorporated into emulsified creams to produce a 
new type of ointment. This product, by virtue of its ability 
to form a plastic film when applied, can thus act both as a 
medicinal agent and a protective covering at the same 
time. A practical formula is suggested. 


Microfilm $2.50; Xerox $5.80. 119 pages. 
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Several nonionic surfactants have been evaluated for 
their use in hydrophilic ointment but only a few anionic 
and cationic surfactants have been studied for the formula- 
tion of such an ointment base. The primary purpose of 





this study was to evaluate the anionic and cationic surfac- 
tants through an evaluation of the hydrophilic ointments 
produced. 

Sixty two anionic and twenty eight cationic surfactants 
were subjected to two screening procedures to determine 
which surfactants warranted a complete evaluation in the 
hydrophilic ointment formula. Ten anionic and five cationic 
surfactants were selected for the further complete evalua- 
tion. The hydrophilic ointments prepared with one, three 
and five per cent concentrations of each of the fifteen 
surfactants were evaluated for stability, spreadability, 
washability, consistency, and water loss. The consistency 
was measured by using the penetrometer and the water 
loss was determined by exposing the ointment samples in 
an oven controlled at 39°C. and 32 per cent relative hu- 
midity. It was found that both the type and the concentra- 
tion of the surfactant were factors in the water retention 
property of the ointment base. The ointments prepared 
with four anionic (Lathanol LAL 3%, Maprofix TLS 3%, 
Sipon ES 2%, Stepanol ME 1%) surfactants and one cationic 
surfactant (Catanac SN 3%) were found to be superior 
among the fifteen selected ointment bases. 

The above five ointment bases were examined for their 
compatibility with various drugs used in dermatological 
practice and also for the release of medicament by using 
three in vitro methods, (1) a radioactive isotope technique 
(2) a bacteriological procedure and (3) a physico-chemical 
method. The general pattern of the release of medicament 
from all of the ointment bases remained the same when 
tested by the above three methods. The ointment prepared 
with two per cent Sipon ES was found to be the most satis- 
factory hydrophilic ointment as indicated by the above tests. 
An increase in the concentration of Sipon ES was found to 
retard the release of medicament from the ointment base 
with all three in vitro methods. The physico-chemical 
method was modified to increase the sensitivity and the 
speed of the color zones produced per unit of time. 

A comparative discussion of three in vitro methods has 
been presented and it was concluded that the radioactive 
isotope method was superior in both sensitivity and accu- 
racy as well as the quantitative results could be obtained 
per unit of time. The physico-chemical method was con- 
sidered the second best test procedure based on its sim- 
plicity, rapidity and accuracy. 


Microfilm $2.50; Xerox $6.80. 141 pages. 
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A HISTORY OF THE ABBEY OF ABERCONWAY, 
1186-1537. 
(L. C. Card No. Mic 60-2452) 
Rhfs Williams Hays, Ph.D. 
Columbia University, 1960 


The subject of monasticism in Wales after the Norman 
conquest has hitherto received little attention. This dis- 





sertation attempts a full treatment of the history of the 
abbey of Aberconway, one of the most important Welsh 
houses. Future studies of other Welsh monasteries may 
help to show to what extent Aberconway was typical. 

Aberconway, a Cistercian monastery, was founded in 
North Wales in 1186 by monks from Strata Florida Abbey, 
South Wales. Within a few years, the new foundation had 
received grants of extensive lands and privileges. Its 
principal benefactor was Llywelyn ab Iorwerth (died 1240), 
prince of North Wales. 

In its early days, Aberconway and its monks were often 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





HISTORY 





engaged in controversy and litigation, particularly with 
other abbeys. Much detail is obtainable on Rotoland, sub- 
prior of Aberconway, and his unsuccessful attempts, ending 
in 1204, to assert his claim to the bishopric of Bangor. 
Soon the monks appear to have become more responsible, 
and the abbey is found to have been less often a party to 
litigation. 

Aberconway had a special relation to the thirteenth- 
century struggle for Welsh independence from England. 
The abbey had close connections with Llywelyn ab Iorwerth 
and with his son, Dafydd ap Llywelyn (1240-1246). Llywelyn 
ap Gruffydd (1246-1282) used abbots of Aberconway as 
agents in important affairs of state. The abbey was several 
times damaged by war, and in 1283, during the final phase 
of the struggle, Edward I of England established his head- 
quarters there. 

Having conquered Wales, Edward determined to build 
a series of castles there, and Aberconway was one of the 
locations chosen. The abbey, therefore, was moved in 
1284 to Maenan, seven miles away. Edward granted the 
monks lands more extensive than those they gave up, and 
was careful to compensate others who might have lost by 
the transaction, and to obtain the consent of the church 
authorities. His generosity won him the loyalty of the 
monks, in spite of their previous connections with the 
Welsh princes. A chronicle composed at Aberconway 
deals with national events to 1284. It is of little value. 

After the coming of the English administration, abbots 
of Aberconway were frequently required to serve Edward 
and his successors as tax-collectors, but otherwise the 
monks had little reason to resent their treatment by the 
English kings. Legal tangles and nuisances nevertheless 
beset the abbey as a result of the conquest of Wales. 
English rule, even when just, was resented, and an abbot 
of Aberconway may have joined other Welshmen in mur- 
dering a representative of the Black Prince’s. 

The fifteenth century, for Aberconway Abbey, was a 
period of corruption and dissension within and of oppres- 
sion from without. The abbey took part in the rebellion of 
Owain Glyndwr, and suffered some damage from military 
operations. Some improvement took place through the 
abbacy of Dafydd ab Owain (died 1513), an outstanding 
scholar and administrator. He and other abbots of Aber- 
conway were known as patrons of Welsh poets. 

Until the fourteenth century, the abbey’s revenues had 
come largely from sheep-farming. Later, in violation of 
the Cistercian rule, the monks appropriated churches and 
allowed tenants to settle on their lands, and so obtained 
most of their income from these sources. In its later 
years, the abbey was in difficult straits financially, partly 
because of war and famine, partly because of excessive 
luxury and borrowing. When dissolved by Henry VIII in 
1537, Aberconway was heavily in debt. Much information 
may be gathered from dissolution documents as to the 
abbey’s management of affairs relating to its tenants. On 
the dissolution, the abbey’s buildings were torn down, and 
its lands sold to various persons. 

Microfilm $5.70; Xerox $20.05. 445 pages. 





THE POLITICAL THOUGHT AND BEHAVIOR 
OF CHU HSI 


(L. C. Card No. Mic 60-2410) 


Conrad Max Schirokauer, Ph.D. 
Stanford University, 1960 


As the formulator of what came to be the state orthodoxy 
of China, Chu Hsi (1130-1200) exercised a profound influ- 
ence on Chinese intellectual and political life for some 
seven centuries. This study is an investigation into the 
political aspects of his life and thought which, despite their 
obvious importance, have been largely neglected by 
scholars. 

In this study the effort has been made to view Chu Hsi 
in relation to the thought and politics of his day. In formu- 
lating his political concepts, Chu Hsi was deeply influenced 
by his acknowledged eleventh century masters and keenly 
aware of the theories of his contemporaries. An examina- 
tion of the thought of these men helps to define Chu Hsi’s 
own position within Sung Neo-Confucianism. Similarly, 
Chu Hsi’s assessment of the government of the time and 
his evaluation of the problems confronting that government 
must be understood in terms of twelfth century political 
and economic history. 

Confucianism has traditionally demanded that a scholar 
not only strive for the perfecting of his own character but 
also work for the betterment of society. This study inves- 
tigates Chu Hsi’s interpretation of this double demand and 
his attitude toward active participation in political life. 
Chu Hsi declined more appointments than he accepted, 
feeling that involvement in political embroglios would de- 
tract from his moral stature. However, under considerable 
pressure, he did accept a number of offices and performed 
his duties conscientiously and energetically. He was unable 
to avoid political controversy and ultimately became in- 
volved in an intense factional dispute which resulted in his 
disgrace and the condemnation of his doctrine. 

In his memorials to the throne, Chu Hsi was highly 
critical of both government personnel and policies. He 
placed particular emphasis on the character of the emperor 
and denounced favorites around the throne whom he saw as 
corrupting the emperor. Chu Hsi emphasized the ‘rectifi- 
cation” of the emperor as the key to good government. 
However, he did not postpone consideration of other issues 
until the emperor should have achieved perfect virtue. He 
was aware of the need to reform the bureaucracy and the 
military establishment and also advocated moderate eco- 
nomic reform. While he held office as a prefect, Chu Hsi 
initiated a land survey to equalize taxes and also estab- 
lished communal loan granaries as a form of famine in- 
surance. 

From this study Chu Hsi emerges as a man who tried 
to avoid extremes in both his political career and his 
thought. He was uanble to remain aloof from the political 
controversies of the time but unwilling to commit himself 
to factional political activity. He stressed government by 
good men but did not dismiss institutional reform. He 
emphasized the importance of the emperor’s virtue but 
also insisted that punitive law had its place. He had words 
of praise and blame for both the famous reformer Wang 
An-shih (1021-86) and for his conservative opponents. He 
had cordial personal relations with contemporary philoso- 
phers representing very different points of view. 
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Chu Hsi’s political thought, like his philosophy, shows 

a willingness to adopt ideas of diverse origin. His reflec- 
tions on government and politics contain little that was 
novel or original but indicate a propensity toward modera- 
tion and compromise. It is suggested that this may help 
to account for the wide recognition ultimately accorded 
Chu Hsi. While his philosophy fulfilled an intellectual 
demand for an integrated world view, later Confucian 
bureaucrats could draw both inspiration and comfort from 
his political thought. 

Microfilm $4.15; Xerox $14.65. 323 pages. 
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FERNAND PELLOUTIER AND THE EMERGENCE 
OF THE FRENCH SYNDICALIST MOVEMENT, 
1880-1906. 


(L. C. Card No. Mic 60-2112) 


James Charles Butler, Ph.D. 
The Ohio State University, 1960 


The history of the French labor movement in the last 
two decades of the nineteenth century revolves around the 
syndicats’ efforts to create a trade union movement which 
would be free from political influences. Hardly had the 
French syndicats begun to emerge after the Commune of 
1871 when they were captured by the socialist parties. 
Concerned primarily with political matters, the socialists 
sought to utilize the syndicats in the political struggle and 
tended to neglect the purely corporate or trade union func- 
tions of the labor organizations. Moreover, the frequent 
quarrels and schisms in the socialists’ ranks left the 
unions divided among themselves and frustrated the crea- 
tion of a strong and unified labor movement. Consequently, 
there developed among the workers a movement to neu- 
tralize the trade unions against political disruptions. 

The realization of this working-class goal was fur- 
thered by the creation of the Bourses du Travail in France 
during the 1880’s. Not only did the Bourses provide the 
workers with a new weapon in the economic struggle 
against capital but they also produced a syndicalist con- 
sciousness among the workers. From the Bourses 
emerged a new type of militant who was interested in the 
creation of an independent labor movement which would be 
based on trade union needs and aspirations instead of a 
political ideology. The leader of the Bourses du Travail 
was Fernand Pelloutier in whom the workers found a 
leader of exceptional ability and energy in their campaign 
against the socialists in their midst. 

The refusal of the socialists to allow the syndicalists 
to manage their own affairs led to their ouster from the 
syndicats in the 1890’s. Inspired by the concept of the 
general Strike, a purely trade union weapon first fully 
articulated by Pelloutier, the workers declared the trade 
unions neutral ground. What followed was the creation of 
the Confederation General du Travail which has provided 
the framework of working class unity in France since 
1895. Although weak and ineffective at first, the CGT was 
strengthened by its merger with the Bourses du Travail 
in 1902. 








In spite of their efforts to protect their movement 
against political disruptions, the majority of syndicalists 
did not wish to break completely with the socialists. At 
bottom, most of them realized that the support of the 
socialists was necessary in order to obtain badly needed 
reforms from the state. Moreover, a large number of 
workers were still loyal to one or another of the socialist 
parties. Although they were first and foremost men of the 
trade unions, they often allowed their behavior in the syn- 
dicats to be influenced by their political sympathies. As a 
result, the ties between the socialists and the syndicats 
from 1895 to 1906 were much closer then is generally 
recognized. In fact, every major development in the 
socialist world had repercussions on the trade unions. 

The emergence of the radical labor movement known as 
revolutionary syndicalism, for example, was a direct result 
of the Millerand Affair, which, between 1899 and 1905, 
divided the French socialists. 

Nevertheless, the syndicalists were unwilling to make 
a formal alliance with even a unified socialist party. To 
have wedded the trade unions to a political doctrine would 
have meant the defection of those workers opposed to 
socialist principles. Consequently, the syndicalists, de- 
spite the socialists’ overtures in this direction, refused 
to formalize their ties with the Socialist Party. In 1906 
their desire for absolute neutrality was codified in the 
famous Charter of Amiens, which was an expression of 
their willingness to work with the socialists but a rejection 
of any permanent alliance with the politicians. 
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The purpose of this thesis is to delineate the history of 
the United States Christian Commission during the Civil 
War. This will include the needs which prompted its forma- 
tion, its purposes and goals, and their fulfillment. 

The Commission was organized November 14th and 15th, 
1861, in New York City, by a Convention of delegates repre- 
senting the Young Men’s Christian Associations of the 
major cities of the Union States convened for that purpose. 
The Convention established a General Commission of 
twelve men, ministers and laymen drawn from the leading 
Evangelical denominations, whose duties and responsi- 
bilities were to direct the program invisioned by the Con- 
vention. 

The Commission was organized, primarily, to render 
a spiritual service among Union soldiers through the dis- 
tribution of religious literature such as Bibles, Testaments, 
hymn books, Tracts, and religious magazines. Very early 
in its history it saw the necessity of a physical ministry 
among the sick and wounded, and to this task it devoted a 
major proportion of its energy. This physical ministry 
was accomplished through aid to the surgeons, both in 
personal services rendered by the delegates of the 
Commission and in the distribution of medical supplies, 
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clothing, and other much needed stores to the sick and 
wounded. 

During its history the Commission selected, commis- 
sioned, and sent to the field over five thousand delegates. 
These men served in every field, East and West, occupied 
by Union troops, and among the sailors and marines of the 
Union navy. 

The Commission endeavored to meet the needs of the 
“whole man.” Its service embraced the two spheres; the 
spiritual and the physical. To meet the first need, the 
delegates aided the Chaplains, conducted services in the 
absence of Chaplains, conducted prayer meetings, dis- 
tributed religious literature, and held personal interviews 
with soldiers and sailors. To meet the second need, they 
aided the surgeons in the hospitals and on the battlefields, 
collected the wounded on the battlefields, dressed their 
wounds, fed them, distributed clothing, delicacies, and 
other stores among them. 

The Commission drew its financial support and enlisted 
its delegates mainly from the Evangelical denominations. 
These included the Methodist, Baptist, Presbyterian, 
Congregational, Episcopal, Dutch Reformed, Moravian, 
and Lutheran denominations. 

During its history its delegates working among the 
more than two million soldiers and sailors collectively 
distributed the contents of ninety-five thousand packages 
of stores sent by civilians to relatives and friends in the 
service of the Union; nearly a million and a half Scrip- 
tures, including both Bibles and Testaments; and more 
than a million of hymn books. They delivered more than 
fifty-eight thousand sermons, held more than seventy- 
seven thousand prayer meetings, and wrote more than 
ninety-two thousand letters for sick and wounded soldiers. 
Added to this was the delegates’ personal services to the 
sick and wounded in the hospitals and on the battlefields. 

The United States Christian Commission closed its 
labors on February 11, 1866. It had demonstrated its 
Christian sympathies and compassion for all those in need 
and had served them faithfully for four years and three 
months without regard to race, color, or creed. 
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BRITISH FOREIGN POLICY, 1929-1934: 
THE PROBLEM OF SOVIET RUSSIA. 
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This dissertation deals with British policy toward 
Soviet Russia between the advent of the second Labour 
government and Russia’s entry into the League of Nations, 
the period during which the postwar settlement began to 
break down as the initiative in international affairs passed 
to the “revisionist” powers. It is based primarily on 
British foreign office documents, supplemented by parlia- 
mentary reports, memoirs and biographies, and a survey 
of the daily and periodical press; the Soviet position is 
developed from contemporary Communist pronouncements 
on, and analyses of, foreign affairs. 

In its dealings with Soviet Russia the second Labour 
government sought to achieve two related objectives. The 





first was to reverse the Conservative policy of suspicion 
and hostility, to dispel Soviet fears of a renewal of armed 
intervention, and to encourage Soviet participation in the 
pacification of Europe. The second was to alleviate unem- 
ployment by a vast expansion of British exports to the 
U.S.S.R. With the onset of the world economic depression 
this second aspect of Anglo-Soviet relations tended in- 
creasingly to dominate Labour’s calculations. 

Although ambassadors were exchanged in December 
1929, and a trade agreement negotiated in April 1930, 
Labour’s policy, conducted with a caution born of numerous 
disillusioning encounters with the Soviets, ended in disap- 
pointment. The government’s restraint entirely failed to 
disarm the Conservative opposition, which continued to 
denounce all dealings with Moscow as wrongheaded and 
dangerous. Any energy Labour might otherwise have 
devoted to promoting Russia’s return to the “councils of 
Europe” was expended parrying Conservative attacks on 
anti-British propaganda, religious persecution and slave 
labor in Russia, and the “dumping” of Soviet raw materials 
on the British market. The Soviet government, meanwhile, 
preferring to cultivate the political antagonisms dividing 
Europe, spurned Labour’s occasional conciliatory over- 
tures, and developed its relations with the “revisionist” 
states. 

Labour’s efforts to clear the channels of trade were 
seriously handicapped by its reluctance to consider a 
guaranteed loan on the one hand, and its refusal to compel 
the Soviets to spend the proceeds of their sales on British 
goods on the other. By extending the Export Credits Act 
to cover Soviet purchases it did manage to expand some- 
what exports to Russia, but the amounts involved were 
negligible when measured against British needs. It was 
only after the formation of the National government that 
Anglo-Soviet trade was removed from the arena of party 
politics by an agreement which effectively countered the 
Soviet foreign trade monopoly, but this positive gain was 
virtually offset by a series of incidents, including the 
spectacular Engineers’ Trial, which intensified long- 
standing suspicions on both sides. 

Britain’s ineffectual response to the challenge of Japa- 
nese and German nationalism, though founded chiefly on 
military weakness and belief in negotiated settlements, 
inflamed Soviet fears that the National government was in 
fact encouraging the formation of anti-Communist combi- 
nations. For its part the British government, not sharing 
the popular impression that Soviet policy was sincerely 
dedicated to collective security, never ceased to believe 
that the Communists meant ultimately to extend their 
power by revolutionary means. Accordingly, it rejected 
too-close association with Moscow, which it regarded as 
a liability in its efforts to resolve the problems arising 
out of the Versailles settlement within a strictly “Euro- 
pean” framework. Although willing, under strong French 
urging, to endorse Russia’s membership in the League, 
the National government’s conception of that organization 
as an agency of conciliation rather than coercion, and its 
refusal to extend its own commitments in the cause of 
security, deprived the Franco-Soviet maneuvers of 1934 
of practically all significance. 
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ROBERT LIVINGSTON (1654-1728): 
A BIOGRAPHICAL STUDY OF POLITICS IN 
EARLY NEW YORK. 
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(L. C. Card No. Mic 60-2294) 


Lawrence H. Leder, Ph.D. 
New York University, 1960 


Adviser: Brooke Hindle 


This volume is designed to tell the story of an immi- 
grant who arrived in New York in 1675 with but two re- 
sources -- a family background as the youngest son of a 
dissenting Scottish minister, and an ability to speak and 
write fluently in both Dutch and English -- and who utilized 
those assets and applied his native talents so effectively 
that he became one of the colony’s leading and wealthiest 
citizens. 

During Livingston’s half century of public service, he 
rose from a minor town and county official in the frontier 
outpost of Albany to become Lord of Livingston Manor, 
financier for the New York government, Secretary for 
Indian Affairs, member of the Governor’s Council, and 
member and finally Speaker of the Assembly. At the same 
time, he also achieved prominence as one of the colony’s 
leading merchants. 

Livingston led the group that fought against Jacob 
Leisler and eventually brought that misguided zealot to a 
rebel’s death on the gallows; he helped to secure the recall 
of two royal governors, Benjamin Fletcher and Lord Corn- 
bury (afterwards Earl of Clarendon); he promoted William 
Kidd’s disastrous privateering expedition; he participated 
in the settlement of the Palatines in New York, an affair 
from which only he really benefitted; he was an architect 
of the modus operandi by which Governor Robert Hunter 
achieved an amicable settlement of long-standing differ- 
ences with the Assembly, a development which gained 
Hunter an enviable reputation among colonial administra- 
tors; and he assisted in the formulation of Governor 
William Burnet’s Indian trade policy, an effort to extend 
English influence into the strategic Ohio Valley. 

Livingston’s career also illustrates the growing breach 
between English and American approaches to political and 
administrative problems. By the end of his career, it was 
becoming increasingly difficult to maintain an identity of 
interests on both sides of the Atlantic; the conversion of 
transplanted Europeans into Americans, which would not 
be completed for another half century, had already begun. 

This process of differentiation, which would gradually 
be formalized by an alteration in the meanings given to 
words and ideas by Americans making them unintelligible 
to the English, cannot be adequately understood without the 
application of biography. In this approach lies our hope of 
understanding why some of our eighteenth century ances- 
tors became revolutionaries while others remained loyal 
to their King. Microfilm $8.60; Xerox $30.50. 677 pages. 








AMERICAN METHODISM AND IMPERIALISM 
(1865-1900) 


(L. C. Card No. Mic 59-6680) 


Kenneth M. MacKenzie, Ph.D. 
New York University, 1957 


Adviser: R.B. Flanders 


The years following the Civil War and to the end of the 
century marked a growing interest within the United States 
in the expansion of American commerce, institutions, and 
political influence beyond the continental limits. The cul- 
mination was imperialism. 

The Methodist Church, the most numerous single Prot- 
estant denomination in the United States, was much con- 
cerned over this development. It, like other denominations, 
would appear to have helped in the development of a ra- 
tionale to justify American expansion and an ideological 
framework which would make imperialism itself palatable 
to numbers of American Christians. Acting through its 
General Conference, Bishops, Annual Conferences, official 
newspapers and outstanding clergymen, the Methodist 
Church focused increasing attention upon world-wide mis- 
sionary activities, particularly in the Pacific. Although 
the major objective was theological, Methodist representa- 
tives looked upon themselves and American Protestants in 
general as a progressive, civilizing force whose secular 
influence was reflected in increased commerce, and the 
spread of the idea of political freedom and the sacredness 
of the individual. At the same time Methodists reflected 
a growing national sentiment which glorified the historic 
and current greatness of the country and looked with 
enthusiasm to increasing American influence in world 
affairs. This was viewed as the continued fulfillment of 
Divine Providence, and the final step in a process by which 
commerce and Christianity would go hand in hand in bring- 
ing to fruition a civilization of prosperity and moral up- 
rightness, the peculiar mission of the Anglo-Saxon peoples. 

The application of this form of reasoning came particu- 
larly on the questions of the annexation of Hawaii and the 
Spanish-American War. In the first instance, the attitudes 
of the Methodist Church were expressed largely through 
its press, of which a majority looked upon the acquisition 
of Hawaii as desirable from the standpoint of missions, 
“national destiny”, and the workings of Divine Providence. 
In the case of Cuba, the Church at first remained neutral, 
although strong sympathies for the rebels were always 
present. With the increasing barbarity of the conflict, 
Methodists began to turn toward intervention, although 
hope continued to be held out for a settlement short of war. 
The Church strongly supported the policies of President 
McKinley, himself a Methodist, which it held to be marked 
by extreme patience and virtue, as well as intelligent 
statesmanship. When war finally came, the Church rallied 
behind him and the national arms, secure that the cause 
was just. 

The progress of the war with its revelation of American 
military and economic strength, as well as such by-products 
as renewed friendship with Great Britain and greater unity 
between North and South, were looked upon as fulfillment 
of a Divine Mission. When the question of the Philippines 
was brought forward, Methodists debated and discussed 
for some time before coming to the conclusion that Ameri- 
can retention was the path both of duty and benevolence. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





HISTORY 


181 





In this their thinking was much like that of the President, 
although there was a minority which spoke out against this 
trend. 

The war itself provoked a national debate upon imperi- 
alism. The Methodist Church opposed this latter idea, but 
did favor “expansion” which was thought of as combining 
piety and patriotism for benevolent purposes. Under this 
interpretation, the United States as part of an Anglo-Saxon 
brotherhood was taking up the white man’s burden and 
fulfilling God’s special purposes for the salvation of the 
world. It would appear that in fact the Church rationalized 
the process of imperialism by giving it another name, and 
thus helped to create a public opinion which would favor 
such expansion. Yet the Church did much to make Ameri- 
can imperialism benevolent in operation. 

Microfilm $3.65; Xerox $12.40. 284 pages. 


BRITAIN AND GERMANY’S FRONTIERS: 
A STUDY OF OFFICIAL BRITISH ATTITUDES 
AND POLICY, 1916-1919. 


(L. C. Card No. Mic 60-2459) 


Harold Ira Nelson, Ph.D. 
Columbia University, 1960 


The thesis deals primarily with the British role in the 
drafting of the German territorial settlement, 1919. Part 
I covers the pre-conference evolution of British govern- 
mental attitudes on this question. Part II embraces the 
German territorial negotiations at the Paris Peace Con- 
ference. The Schleswig-Holstein problem is left aside for 
separate treatment. In considering the influences upon 
British policy, the effect of imperial, continental, and 
American pressures is stressed although allusion is made . 
to domestic public and party opinion. 

Apart from the published primary and secondary 
sources for the study of this subject, this work has utilized 
new unpublished materials in the papers of Sir Robert 
Borden and Sir George Foster, both of whom represented 
Canada in London and Paris before and during the peace 
conference. Their collections contain, inter alia, minutes 
of the Imperial War Cabinet and the British Empire Dele- 
gation, numerous Foreign Office and other British depart- 
mental memoranda. These sources have been supplemented 
by the private papers of Woodrow Wilson, Tasker H. Bliss, 
Colonel House, Sir William Wiseman and others, and by 
the voluminous records of the American Commission to 
Negotiate Peace, 1919. 

The British approach to peacemaking in 1919, including 
the problem of Germany’s postwar boundaries, has been 
variously described. In Political and Strategic Interests 
of the United Kingdom (1939), a Chatham House Study group 
commented: “At the Peace Conference... , Great Britain, 
in keeping with her political traditions and her geographical 
position of semi-detachment from Europe, followed a 
course mid-way between the idealism represented by 
President Wilson and the ‘Carthaginian’ policy desired by 
the French.” Thomas Jones in his biography, Lloyd George, 
struck a different note: “Atthe meetings, . . .Lloyd George 
[was concerned primarily | with the balance of power in 
Europe and its restoration, and with the House of Com- 
mons which had resulted from the new election.” In Lloyd 














George’s The Truth about the Treaties, the phrase ‘bal- 
ance of power’ did not appear in the index. W. M. Jordan 
in his Great Britain, France, and the German Problem, 
1918-1939 wrote: “The British ideal for Europe during 
these years [1918-1939] of peace was not the creation of 

a balance of power - that supposedly traditional concept 

of British policy was consciously rejected; still less was 

it the retention of preponderant power by the former victors 
of the War. The British ideal was a Europe whose ordering 
should command such general assent that the very justice 
of its arrangements would provide the true guarantee of 
their maintenance.” Against this view may be set Ray 
Stannard Baker’s dramatic confrontation of an Old witha 
New Diplomacy in his Woodrow Wilson and World Settle- 
ment (1922). 

After reviewing the available evidence in the light of 
these and other differing interpretations, the conclusion 
reached in this thesis is that the British approach to the 
German boundary question at Paris combined traditional 
and liberal-nationalist attitudes, which reflected divisions 
within British ranks and the difficulty of the British Delega- 
tion’s position between divergent Wilsonian and European 
pressures. The main British aim seems to have been the 
establishment of a stable European balance of power to 
protect British security, to avoid British involvement in 
another European war, and to create favourable conditions 
for commercial enterprise on the continent. Towards 
Germany specifically, the objective was enfeeblement, con- 
tainment, and moderation. In the effort to realize these 
ends, the British government made a constant, if ultimately, 
futile attempt to maintain a working Anglo-European- 
American triangular relationship, including the commitment 
of United States’ power on the continent, without alienating 
any of the partners, without breaking British wartime ob- 
ligations, and without endangering vital British interests. 
The result was a middle-of-the-road policy designed to 
win American co-operation for the maintenance of peace 
while providing for the contingency of an American return 
to isolationism. In the latter case, the alternative strategy 
for peace in Europe was to be Anglo-French collaboration 
based upon a policy of combined moderation and firmness 
in the treatment of Germany. A major tragedy of interwar 
history was the inability of England and France to travel 
this road together after they failed to secure the commit- 
ment of American power in the European balance. 

Microfilm $7.80; Xerox $27.70. 614 pages. 











RUMANIA AT THE PARIS PEACE CONFERENCE: 
A STUDY OF THE DIPLOMACY OF 
IOAN I. C. BRATIANU. 


(L. C. Card No. Mic 60-2028) 


Sherman David Spector, Ph.D. 
Columbia University, 1960 


The purpose of this dissertation is to study the major 
problems of the diplomatic relations between Rumania and 
the Allied Powers before and during the Paris Peace Con- 
ference. The major sources consulted were the available 
diplomatic and correspondence files and secondary accounts 
of the negotiations. A selective approach was used in con- 
sidering the mass of Peace Conference materials. 
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A chapter by chapter description provides the best 
summary of the study’s substance. The first chapter 
serves as an introduction, focussing attention upon Pre- 
mier Ioan I. C. Bratianu’s negotiations with the Allies 
during the first two years of the war and culminating in 
the secret alliance of August 17, 1916. Rumania then 
intervened against the Central Powers in exchange for 
Allied guarantees of territorial gains at the expense of 
Austria and Hungary. The 1916 Alliance was based on the 
assumption the Habsburg Monarchy would survive the war, 
but that Rumania should secure parts of it. This was a 
basic contradiction in Allied war aims. 

Although defeated and forced to sign a separate peace, 
which had been expressly prohibited by the 1916 Alliance, 
Rumania nevertheless emerged from the war a recon- 
structed allied state, determined to press for fulfillment 
of Allied promises even though she had yielded to the 
enemy in May 1918. 

The second chapter deals with Bratianu’s presentation 


of his maximum territorial claims to the Peace Conference. 


In addition to Transylvania, the Crigana, Maramaros, and 
the entire Banat of Temesv4r from Hungary, all the 
Bukovina from Austria (although only two-thirds of that 
province had been promised, the remainder to go to Im- 
perial Russia), Bratianu demanded Allied recognition of 
Rumania’s annexation of the Russian province of Bessa- 
rabia. Rumania’s occupation of these territories before 
the Peace Conference opened gave Bratianu a whiphand 
in the tedious frontier settlements. 

The third chapter is devoted to investigation of 





Rumania’s claims by the Territorial Commission, whose 
labors were critically influenced by the establishment of 

a Soviet Republic in Hungary in March 1919, and by 
Rumania’s determination to obtain a defensible frontier 
with that state. The French argument to promote Rumania 
as the candidate of the Allies to withstand advancing Bol- 
shevism interferred with and took precedence over the 
pacific settlement of territorial questions. 

The fourth and fifth chapters are concerned with vain 
efforts of the Allies to preserve peace in east central 
Europe where Rumania threatened to seize Hungarian 
territories and part of the Banat claimed by Yugoslavia. 
When Bratianu challenged the authority of the Peace 
Conference by occupying Budapest in August 1919, the 
Allies reacted by pursuing divergent aims in regard to 
Rumania. French postwar schemes, Italy’s wooing of 
Rumania to support her anti- Yugoslav aims, British con- 
cern for petroleum and commercial rights in Rumania, 
and American lack of purpose disrupted the Allies. This 
schism encouraged Br&tianu to bolder acts and, as related 
in the sixth chapter, forced the Allies, especially the 
Americans who had yielded their position in world affairs, 
into compromise with Rumania to restore stability in the 
region. 

Although frequent assertions were made in Paris about 
reducing Rumania’s territorial assignments because of her 
intransigence, Br&tianu’s Realpolitik tactics overcame 
Allied impatience and his policy triumphed in the end. 

Microfilm $6.35; Xerox $22.50. 498 pages. 
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THE INFLUENCE OF SULFURIC ACID HYDROLYSIS 
ON THE LATERAL ORDER, STRENGTH, ELONGATION, 
AND MOLECULAR CHAIN LENGTH OF TWO 
NYLON FILAMENT FIBERS. 


(L. C. Card No. Mic 60-2150) 


Barbara Edith Densmore, Ph.D. 
The Pennsylvania State University, 1960 


Changes in two nylon polymers, nylon 6 and nylon 66, 
in filament fiber form, were determined after treatment 
with 5% and 1% sulfuric acid at the boil and 5%, 1%, and 
10% sulfuric acid at 70°F. for various periods of time. 

X-ray diffraction patterns obtained on a North Ameri- 
can Phillips recording diffractometer were used to com- 
pute a radial intensity ratio to assess changes in crystal- 
linity. Filament tensile strength and elongation at the 
breaking point were measured on a Scott IP-2 incline 
plane serigraph. Solution viscosity in formic acid was 
measured by means of a Cannon-Fenske-Ostwald capillary 
type viscometer at 25° Centrigrade. 

The radial intensity ratio, as a relative measure of 
crystallinity, increased significantly with time for both 
polymers after treatment with either 5% or 1% sulfuric 
acid at the boil. The radial intensity ratio increased 
more over-all in nylon 66 than in nylon 6 in both concen- 





trations of acid at the boil. No significant changes in radial 
intensity ratio were produced by treatment with 5%, 1%, or 
10% sulfuric acid at 70° Fahrenheit. 

Tensile strength decreased more rapidly and toa 
greater extent after treatment with 5% or 1% sulfuric acid 
at the boil than after treatment with 5%, 1%, or 10% sul- 
furic acid at 70°F., however, there were significant 
changes in all cases. Nylon 6 decreased more in tensile 
strength than did nylon 66 when treated with either concen- 
tration of acid at the boil. 

Relative viscosity, as a measure of average molecular 
chain length, decreased for both nylon 6 and nylon 66 after 
treatment with either 5% or 1% sulfuric acid at the boil; 
the viscosity of nylon 6 decreased more rapidly than that 
for nylon 66. Treatment at 70°F. with 5%, 1%, and 10% 
sulfuric acid caused little change in relative viscosity for 
either polymer. 

Treatment at the boil witheither 5% or 1% sulfuric acid 
caused a decrease in the elongation at the breaking point 
for both polymers. Nylon 6 decreased to a greater extent 
in elongation than did nylon 66. Treatment at 70°F pro- 
duced varied and lesser amounts of change in the elonga- 
tion at the breaking point of the filaments. 

All of the variables measured changed more rapidly 
when treated with 5% sulfuric acid at the boil than when 
treated with 1% sulfuric acid at the boil. An eight-fold 
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increase in time was necessary to cause the same amount 
of change with 1% sulfuric acid as with 5% sulfuric acid at 
the boil. 

The means of all of the variables measured after treat- 
ment with 5% sulfuric acid at the boil were highly corre- 
lated with each other for both polymers. Multiple regres- 
sion analysis techniques used on the mean values for 
tensile strength, radial intensity ratio, and relative vis- 
cosity, after boiling in 5% and 1% sulfuric acid for various 
periods of time, indicated a significant regression plane 
when tensile strength was used as the dependent variable. 
Tests of significance of the partial regression coefficients 
revealed no greater importance of radial intensity ratio 
or relative viscosity as a contributor to change in tensile 
strength. Microfilm $2.50; Xerox $5.20. 101 pages. 


CLOTHING BEHAVIOR ASSOCIATED WITH TYPES 
OF MOBILITY AND WITH EXTRINSIC-REWARD 
ORIENTATION, AMONG A SPECIFIED GROUP 

OF NON-EMPLOYED WIVES. 


(L. C. Card No. Mic 60-2155) 


Ruth Elizabeth Gates, Ph.D. 
The Pennsylvania State University, 1960 


This exploratory study was undertaken to determine if 
there were certain clothing behaviors which were differen- 
tiative between four different paired classifications of non- 
employed wives. 

Eighty-eight women between 30 and 45, whose husbands 
were chosen from firms employing men with a particular 
professional occupation, and who represented two different 


income brackets, were interviewed. The average income 
of the relatively high income group was $10,000, and of the 
medium income group was $5700, as approximated by the 
employing firms. Two interviewers collected the data in 
the four weeks between June 22, and July 17, 1959. The 
data were collected in a Pennsylvania City of Approxi- 
mately 90,000, not a satellite city, which provided a variety 
of shopping facilities, and which had a number of firms 
employing the men trained in the profession selected for 
the husbands of the women interviewed. 

Eight hypotheses were drawn which postulated higher 
scoring on eight measures of prestige in clothing, and on 
seven measures of importance of clothing as follows: 
upwardly mobile over non-mobile; upwardly mobile from 
the peer group over upwardly mobile with the peer group; 
aspirationally upwardly mobile over concomitantly upwardly 
mobile; and high in extrinsic-reward orientation over low 
in extrinsic-reward orientation. 

The eight measures of prestige in clothing were: pref- 
erence for new fashions; fashion knowledge; readership of 
fashion magazines; adjustment of owned clothing to chang- 
ing fashions; preference for reduced-price buying; exclu- 
siveness of stores patronized; overrating exclusiveness 
of stores patronized; and ownership of items assigned 
prestige. The seven measures of importance of clothing 
were: judging others on the basis of clothing; approval of 
judging others on the basis of clothing; approval of clothing 
purchase to conform; concern over wearing non-conform- 
ing clothing; tolerance of discomfort in order to be well- 





dressed; willingness to sacrifice other values in order to 
be well-dressed and expressed desire to be well-dressed. 

Measure of mobility was based on the difference be- 
tween father’s status and husband’s status obtained 
through use of a modified Warner Index of Status Char- 
acteristics. Measure of extrinsic-reward orientation 
was based on a study in occupation and values conducted 
by Rosenberg. Mobile women high in extrinsic-reward 
orientation, were termed aspirationally upwardly mobile; 
mobile women low in extrinsic-reward orientation were 
termed concomitantly upwardly mobile. Measure of posi- 
tion relative to the peer group was constructed specifi- 
cally for this study, as were all measures of clothing 
behavior. Analysis of measures indicated no significant 
relation between any of the classifying variables. 

With a pre-selected level of significance of .05, 
analysis of the data according to the hypotheses postulated 
revealed that five of the hypotheses were partially con- 
firmed and three were not confirmed. 

Upwardly mobile women did not score significantly 
higher than the non-mobile on any of the eight measures 
of prestige in clothing; hypothesis not confirmed. More- 
over, upwardly mobile women scored lower than non- 
mobile women on one of the eight measures of prestige 
in clothing. Upwardly mobile women scored significantly 
higher than the non-mobile women on one of the seven 
measures of importance of clothing; hypothesis partially 
confirmed. However, upwardly mobile women scored 
lower than non-mobile women on two of the seven meas- 
ures of importance of clothing. 

Women upwardly from the peer group did not score 
significantly higher than women upwardly mobile with the 
peer group on any of the eight measures of prestige in 
clothing; hypotheses were not confirmed. Women up- 
wardly mobile from the peer group scored significantly 
higher than women upwardly mobile with the peer group 
on one of the seven measures of importance of clothing; 
hypothesis partially confirmed. 

Aspirationally upwardly mobile women scored signifi- 
cantly higher than concomitantly upwardly mobile women 
on three of the eight measures of prestige in clothing; 
hypothesis partially confirmed. Aspirationally upwardly 
mobile women did not score significantly higher than 
concomitantly upwardly mobile women on any of the seven 
measures of prestige in clothing; hypothesis not confirmed. 

Women high in extrinsic-reward orientation scored 
significantly higher than women low in extrinsic-reward 
orientation on two of the eight measures of prestige in 
clothing; hypothesis partially confirmed. However women 
high in extrinsic-reward orientation scored lower than 
women low in extrinsic-reward orientation on one of the 
eight measures of prestige in clothing. Women high in 
extrinsic-reward orientation scored significantly higher 
than women low in extrinsic-reward orientation on one of 
the seven measures of importance of clothing; hypothesis 
partially confirmed. 

Microfilm $3.35; Xerox $11.70. 258 pages. 
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FAMILY RESPONSIBILITIES OF 
SELECTED WORKING MOTHERS 


(L. C. Card No. Mic 60-1918) 


Shirley Edelman Greenwald, Ph.D. 
New York University, 1960 


The purpose of the study is to investigate and evaluate 
the manner in which a selected group of urban, full-time 
working mothers, who are co-earners with their husbands, 
fulfilled their family responsibilities. 

The survey method of research was employed to gather 
data concerning a homogeneous group of working mothers. 
The sample was drawn from Queensview, a middle-income 
cooperative development housing 728 families in Queens, 
New York. Forty-four of fifty-four families who met the 
delimitations comprised the sample. The characteristics 
of homogeneity in the sample included families consisting 
of a husband, wife, and one or more children under eighteen 
years of age; a uniformity of apartment layouts making for 
similarities in home management facilities; and a degree 
of financial uniformity amongst the families resulting from 
the income requirements to qualify for the housing. 

Statistical methods were employed to test a variety of 
hypotheses. The multiple correlation technique was used 
to study the relationship between the percentage of mothers 
seeking employment and the husband’s income, age of the 
youngest child, and the number of years of formal education 
of the mother. Chi square and standard reliability tests 
were employed to test the hypotheses relating to the values 
of the mother in housekeeping versus family living respon- 
sibilities. Data were analyzed to test an additional hypoth- 
esis, which stated that when a mother works, other family 
members assume some of the homemaking responsibilities. 

An analysis of the data revealed that the mother works 
mainly for economic reasons and, as co-head of the family, 
she helps to allocate the additional family income to im- 
prove the family’s standard of living. In home management, 
clothing, feeding, raising the family, and maintaining or 
improving family relationships, the major burden of the 
tasks is borne, primarily, by the wife and, secondarily, 
by the wife with the help of others. The working mother 
tends to emphasize family relationship values but, at the 
same time, she has to fulfill the housekeeping functions. 

Where possible, household help is employed. Techno- 
logical developments, such as synthetic fibers and finishes 
for clothing as well as pre-prepared foods, are helpful to 
the working mother in administering to the needs of the 
family. A small number of major appliances, such as 
clothes washers and dryers, are employed as labor and 
time savers. In addition, the wife often devotes her leisure 
time in the evenings and on the week-ends to the fulfill- 
ment of her household responsibilities. 

The husband of the working mother is enthusiastic about 
her employment, but is disturbed by some loss in his lei- 
sure time, the additional burdens placed upon him, and the 
loss of his wife’s companionship during his free time. In 
the mother-child relationship, the mother’s outside em- 
ployment is a major cause of conflict in a small number 
of households. In more than one-half the families, the 
children respond to the mother’s employment with either 
mixed or unfavorable feelings. 

The information derived from this study has implica- 
tions for many aspects of family living including the 
science of home economies, which is concerned with the 





establishment of home management values and the alloca- 
tion of a working mother’s responsibilities between the 
housekeeping and the family relationship functions. 

Family cooperation in working-mother families can 
increase only if each family member receives some train- 
ing in the skills of home management, as well as in the 
various areas of household care. Formal home economics 
training, at all levels of education, may have to be reex- 
amined and revised, where necessary, in order to enable 
all members of a working-mother’s family to function for 
better family living, with a balanced expenditure of the 
available monetary, temporal, and human resources. 

Microfilm $2.85; Xerox $9.90. 218 pages. 


LEVEL OF ASPIRATION OF CHILDREN AS 
RELATED TO PARENTAL ACCEPTANCE 


(L. C. Card No. Mic 60-2158) 


Alia Toufic Halawi, Ph.D. 
The Pennsylvania State University, 1960 


The purpose of the investigation is to test the hypothesis 
that a realistic level of aspiration in young children is 
related to high parental acceptance. The study population 
consisted of 28 four- and five-year-old boys and girls from 
two nursery school groups of the Pennsylvania State Uni- 
versity, together with their parents. Both children and 
parents were superior in intellectual ability. 

Measurements were developed to assess level of aspira- 
tion and acceptance behavior. Six level of aspiration tasks 
were administered to each child. The tasks consisted of 
jumping to reach hanging blocks, designs, pulling weights, 
puzzles, broad jump, and memory. Level of aspiration 
and level of achievement scores were recorded by the 
experimenter. A ‘realism” score, showing the relation- 
ship of achievement to aspiration, was used as a measure 
for a realistic level of aspiration. Teachers’ ratings on 
motor ability and IQ scores were also obtained. Parental 
acceptance was assessed by three methods: maternal 
acceptance was rated by judges as well as by the inter- 
viewer and parental acceptance scores were derived from 
a series of attitude scales. 

Level of aspiration and acceptance data were analyzed 
with respect to differentiation among the subjects; adequacy 
of instruments; relationship of level of aspiration and of 
acceptance to age, IQ, and sex; and test of the research 
hypothesis. Measures of central tendency, correlational 
methods, and tests of the significance of differences were 
utilized. 

A wide distribution of children’s realism scores was 
revealed; apparently the measures discriminated among 
the children. Correlation coefficients between realism 
scores of different level of aspiration tasks were of varied 
magnitude. These findings were interpreted in light of the 
children’s perceptions of the tasks, awareness of social 
pressure, fatigue, and the degree of inherent functional 
unity of the tasks. 

Positive, low, and statistically significant correlations 
were found between various measures of realism and 
chronological age, mental age, andIQ. The low correla- 
tion between the teachers’ ratings of motor ability and the 
children’s scores on motor tasks was explained in terms 
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of the impact of different situations and the ambiguity of 
the concept. No significant sex differences were found 
with respect to the children’s realism scores; the 
girls were significantly higher than the boys on mental 
age and IQ. 

The correlation coefficients between the judges’ ratings 
of maternal acceptance were relatively low; this finding 
may be due to variability in the judges’ attitudes regarding 
acceptant behavior, and possibly to insufficient understand- 
ing of the concept or its lack of clarity. The varied magni- 
tude of correlations between different maternal acceptance 
scores was explained in light of relatively low reliability 
coefficients, possible errors in the written product of 
interviews, and functional unity among interviews. 

Mothers’ acceptance scores were significantly higher 
than the fathers’. No significant correlations were obtained 
between parental acceptance and the child’s sex and IQ. 
Relationships between parental acceptance and the child’s 
age were inconsistent. 

The hypothesis that a realistic level of aspiration in 
children is related to high parental acceptance was not 
borne out by the present findings. Although measures of 
level of aspiration and of acceptance appeared to have face 
validity, they were not formally validated against external 
criterion measures due to the lack of such measures. It 
could be reasoned that children’s perceptions of their 
parents’ behavior can be assessed more validly than the 
latter phenomena themselves. The present investigator, 
therefore, proposes that empirical study be conducted to 
examine the relationship between level of aspiration of 
children and their perceptions of parental acceptance. 

A second proposal prescribed examining the relationship 

between children’s aspiration behavior and parental 

achievement. Perhaps achievement begets achievement. 
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The purposes of this study were: (1) to examine factors 
related significantly to the financial security status of a 
group of farm families; (2) to find the degree of associa- 
tion between the financial security status expressed by the 
family and the factors found related to it; (3) to formulate 
a mathematical expression that may be used in predicting 
the financial security position of these farm families. 

The study is based on the data obtained from a random 
sample of 401 Indiana farm families in 1956. 

Financial security was judged by the family’s belief 
in its ability to meet emergency expenses. Two hundred 
and twenty-one families were judged by this criterion to 
be secure; eighty-nine families uncertain; and ninety-one 
insecure. 

The factors examined in this study were: family size, 
stage in the family life cycle, age of family head, education 
of husband and wife, size of farm, tenure, number of years 





of farm experience, income range, other sources of income, 
percentage of income from farming, net worth, present 
indebtedness, uses of credit, type of investment, type of 
insurance, amount paid annually on insurance premiums, 
ways of meeting emergency expenses, current expenses, 
ability to meet current expenses, provisions made for old 
age, family goals, ability to attain goals, and satisfaction 
with current economic conditions. 

Chi square test of independence was used to determine 
the possible relationship between financial security and 
each of the above mentioned factors. One percent level of 
significance was used for these tests. 

The characteristics for which relationship with financial 
security was indicated are as follows: income, net worth, 
number in the family, number of years of farm experience, 
size of debt, ways of meeting emergency expenses, pro- 
visions made for old age, ability to meet current expenses, 
ability to attain family goals and satisfaction with current 
economic conditions. 

To refine the results obtained from chi square tests, 
contribution of each of these ten variables in predicting 
the financial security of families was considered through 
the multiple linear regression analysis. 

The following five independent variables were selected 
by the Wherry-Doolittle variable selection method to be 
included in the regression equation: (1) ways of meeting 
emergency expenses, (2) ability to attain goals, (3) satis- 
faction with current economic conditions, (4) family size 
and (5) ability to meet current expenses. 

The raw score form of the sample regression equation 
obtained is as follows: 


Composite Score = 
(-.04695 )X5 + (.48228)X, + (.15504)X, + (.12577)X, + (.15272)Xio 
Where 
X; = family size 
= ways of meeting emergency expenses 
= ability to meet current expenses 
ability to attain goals 


satisfaction with current economic conditions. 
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Household accounts for 1958 from 35 New York State 
middle income families were analyzed for differences in 
financial management related to experience with pay- 
period-to-pay-period fluctuations in income. 

The families were divided into four groups by income 
experience: families with steady incomes, and families 
with fluctuating incomes due to self-employment (self- 
employed families), due to instability of the primary wage 
income (families with fluctuating incomes), and due to 
irregularly received supplementary income when the 
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primary income was steady (families with steady-fluctu- 
ating incomes). 

Self-employed families had greatest asset value, liabil- 
ities and change in net worth; families with fluctuating 
incomes were the most vulnerable due to low net worth, 
small primary income, and withdrawals about equal to 
additions to savings. Among the wage-earning families, 
those with steady-fluctuating incomes were in a favored 
position with higher net worth and increase in net worth. 

Families easily classified themselves as either steady 
or fluctuating income recipients, and this grouping later 
was found to agree with the amount of fluctuation in the 
primary income. 

Families with fluctuating incomes tried to increase the 
size but not necessarily the steadiness of income through 
additional earnings. 

In contrast to families with steady or steady-fluctuating 
incomes, families with fluctuating incomes preferred in- 
stalment credit and loans to charge accounts. All families 
made active use of interest accounts, withdrawing on the 
average $2.40 for every $3.40 deposited. More savings 
were made from fixed commitments to save, and from 
setting aside special receipts, than sporadically setting 
aside surplus cash on hand. The families did not save a 
specific percentage of their total family income. 

By pay periods expenditures fluctuated more than 
receipts. Families with steady incomes used fewer pay 
periods to balance receipts with expenditures, and main- 
tained a lower cash on hand than did other families. 

Most families, regardless of income size or experience, 
had fixed commitments for about 50 per cent of their in- 
come. The families spent about $100 a month in 60 account 
book entries under $5. With fixed commitments so high, 
the often casual decisions involved in these small expendi- 
tures assume considerable importance. 

The 35 families resembled each other in amounts spent 
for food, clothing, household operation, and total family 
living, yet were widely divergent in the amounts spent for 
housing, furniture and equipment, and transportation. A 
longer period of time than a year might make these latter 
expenditures more alike if all the families were really 
enjoying a similar level of living. 

Supplementary income, fluctuations in primary income, 
and the presence of other money receipts, all make it 
difficult to define and determine income. Families’ con- 
tinuous activity in savings and credit make it unlikely that 
they can determine currently what their actual savings are. 
Therefore, families cannot precisely relate expenditures 
to income, or savings to either consumption or income. 

Incomes reported for 1956, 1957, and 1958 indicated 
that during this time 34 of the 35 families had had an 
annual income change of 5 per cent or more, and that 28 
families had had a change of 10 per cent or more. Self- 
employed families and families with fluctuating incomes 
were more likely than others to have suffered a drop in 
income. The income change for the families with steady 
and steady-fluctuating incomes indicated the possibility 
that these groups interchanged from year to year. 

Household accounts are difficult for families to keep 
due to numerous small expenditures and problems in 
handling credit transactions, withdrawals from savings, 
and refunds. Families have few techniques for analyzing 
accounts; most techniques apply to group data, and appar- 
ently most benefit comes to the families from the act of 
recording, not from analysis. 
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The purpose of this study was to find some measure or 
relationship which would further present knowledge in 
regard to the evaluation of meat quality. Press fluid meas- 
urements were chosen for special emphasis. 

A method, termed the 1-minute method, for the deter- 
mination of press fluid, was developed and used in three 
experiments. 

A method was worked out whereby cores to be used for 
shear value determination were cut in the partially frozen 
meat and left in place during cooking. This facilitated the 
sampling of smali roasts at different degrees of doneness. 

A method of tube-cooking a small sample of meat which 
gave results reasonably close to oven-cooking has been 
described. 

In Experiment I excised Longissimus dorsi, Semimem- 
branosus and Semitendinosus muscles from a Good grade 
carcass and Longissimus dorsi muscles from a Choice 
grade carcass were used. Both carcasses were of known 
history. The meat was oven-cooked and tube-cooked to 
internal meat temperatures of 140°F, 158°F and 176°F, 
representing rare, medium and well-done beef. 

The cooked meat was tested for total moisture, press 
fluid, bound water and total fluid and the oven-cooked meat 
for tenderness. 

When the data were statistically analyzed no difference 
was shown between muscles nor between left and right 
sides. 

Total moisture content of the oven-cooked meat aver- 
aged 69.7, 64.7 and 60.3% at 140°F, 158°F and 176°F in- 
ternal meat temperature, respectively. Press fluid, as 
determined by the 1-minute method had a mean of 54.0, 
45.2 and 36.4% at the same three degrees of doneness. 

Bound water, when related to the amount of dry matter 
present in the cooked meat, varied little. 

Total fluid content, the sum of press fluid and bound 
water, was 76.0, 70.5 and 64.1% for the three respective 
temperatures. 

Oven-cooking losses were determined for the Longis- 
simus dorsi and Semimembranosus muscles only. The 
average cooking loss for the Longissimus dorsi was 9.8% 
at 140°F, 23.8% at 158°F and 38.5% at 176°F. The Semi- 
membranosus lost, on the average, 10.9, 33.7 and 42.8% at 
140° F, 158°F and 176°F, respectively. 

Shear values for tenderness varied as much or more 
within each temperature than they did between tempera- 
tures. On the average, they increased, indicating a de- 
crease in tenderness, with higher internal temperatures 
in the Longissimus dorsi muscle and decreased indicating 
an increase in tenderness, with higher internal tempera- 
tures in the Semimembranosus and Semitendinosus mus- 
cles. The reasons for this were suggested. 

Taste panel scores showed little difference in tender- 
ness between degrees of doneness and no trend was evident. 
More residue was noted in the meat cooked to the low 
temperature; the amounts at the two higher temperatures 
were similar. 

In Experiment II, the 1-minute method for press fluid 
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determination and a method used in other laboratories and 
referred to here as the 15-minute method were compared. 
When the results were averaged and compared the correla- 
tion was very close. The 1-minute method had the advan- 
tage of using a very small sample of meat, no grinding of 
the meat was necessary, and a greater percent of press 
fluid was released. It was much faster than the 15-minute 
method. 

In Experiment III the press fluid and shear values of 
three Choice grade loin rib roasts, immediately posterior 


LANGUAGE AND 


LANGUAGE AND LITERATURE, GENERAL 


CHRISTIAN DOCTRINE IN THE 
“GENERAL ESTORIA” OF ALFONSO X 
(L. C. Card No. Mic 60-979) 

Hazel Dorothy Allen, Ph.D. 

The University of Wisconsin, 1960 


Supervisor: Professor Lloyd A. Kasten 


The General e Grand Estoria, written for Alfonso el 
Sabio within the approximate period of 1272-1284, is a 
universal history, intended to show the history of the 
world up to the time of Alfonso’s accession to the throne. 
The manuscripts known to exist (six parts in varying 
stages of completeness), however, give a history of the 





world only up to the end of the pre-Christian era. The 
quantity of material devoted to this period is greater than 
that represented by any of the models followed by the 
Alfonsine authors. 

For a long time the General Estoria was known chiefly 
as a translation of the Bible, because it contains all of the 
Old Testament as it appears in the Vulgate. Better knowl- 
edge of more of the manuscripts has made clear that the 
history contains much more than the Bible, but because it 
follows the doctrinal philosophy and form of earlier his- 
tories, it has been considered to be a conventional provi- 
dential history, characteristic of its period. The pub- 
lished Part One covers the historical period of the 
Pentateuch, and although other, secular material is also 
present, a cursory glance at its contents supports the 
previously held impression. The first half of Part Two, 
published in 1957, shows that the history continues along 
the Biblical pattern of the two remaining books of the 
Heptateuch, but at the same time makes apparent the 
presence of much more purely secular material. 

This study is a survey of the total General Estoria 
using the transcriptions of the manuscripts which are 
being prepared for ultimate publication at the Seminary 
of Medieval Spanish Studies of the University of Wisconsin. 
It examines the structure of the total history as it might 
relate to any Christian intention, and takes from the texts 
all passages reflecting a Christian point of view, making 
a survey of the content, treatment, and general tone of the 
secular material. This material was compared with the 
“Systematic Index of Dogmatic and Moral Matters” as it 














to the 13th rib, from each of two stores were compared 
with three Commercial grade roasts of the same cut from 
a third store. The press fluid findings did not reveal any 
definite pattern within the roasts but showed somewhat less 
variation within the Commercial grade meat. The Com- 
mercial grade roasts were less tender than the Choice 
grade roasts from one store but more tender than the 
Choice grade roasts from the second store. 
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appears in the thirtieth edition of Denzinger’s Enchiridion 
Symbolorum. 

The results show that much of the doctrinal attitude is 
shown in the accumulation of material taken from earlier 
sources, that it is correct, but perfunctory. The addition, 
whatever the intention, of the didactic and prophetic books 
of the Old Testament--material that the sources of the 
history did not use--does not add to the quantity of doc- 
trinal opinion, since little exegesis is used with them. The 
presence, therefore, of the total Old Testament does not 
give the General Estoria more expression of Christian 
doctrine than its predecessors already had. 

The addition of the large quantities of secular material, 
inspired by the allusions of Christian models, does not 
contribute to the latters’ polemic intent. The history only 
repeats some of their passages, with appropriate Christian 
interpretation, and within the added blocks of narrative 
about the affairs of the gentiles the Christian censure is 
almost obscured. 

The results of the study indicate that although the 
General Estoria respects conventional doctrinal opinion, 
especially in the forms that it inherited, it is not primarily 
concerned with either the apologetics or the polemics of 
its predecessors. It is, rather, attempting to do what is 
proposed in its somewhat commonplace prologue: to show 
all the deeds of all men, occasionally pointing out the 
results of good and bad behavior, without much reference 
to any particular theology. It suggests also, that in the 
General Estoria European historiography, unconsciously 
perhaps, is moving toward standards of objectivity with 
which its Christian predecessors had had little concern. 

Microfilm $3.80; Xerox $13.50. 296 pages. 
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This dissertation is a study of the relationship between 
Addison’s critical principles and the critical, religious, 
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political, and philosophical currents which shaped Addi- 
son’s thought. However, such factors as political and 
national loyalties, literary and theatrical practices, and 
changes in taste —which do not fall entirely within the 
domain of intellectual history— must be taken into account 
if we are to understand the total milieu of Addison’s criti- 
cism. For this reason, cultural milieu, which takes into 
account feelings which are largely non-ideological in 
content, is more accurate than intellectual milieu as a 
designation for the subject-matter of this dissertation. 

The most significant reason for such a study is that it 
explains many of the changes which neoclassical criticism 
undergoes in Addison’s criticism. Literary criticism in 
Western Europe had not been fundamentally altered be- 
tween the time of its inception in the works of Aristotle, 
Horace, and Quintilian and the end of the seventeenth 
century. The synthesis of this essentially “mimetic- 
formal” approach, whose early history is described in 
Marvin T. Herrick’s The Fusion of Horatian and Aristo- 
telian Criticism, 1531-1555 (Urbana, 1946), produced a 
system of critical concepts and a critical vocabulary which 
remained the dominant one until the early part of the nine- 
teenth century. 

The neoclassical bent of Addison’s literary criticism 
remained throughout his life, but his active participation 
in the political and intellectual life of his time provided 
the stimulus for several changes in his critical thinking 
which cannot be explained by referring to his critical 
forebears. In order to emphasize and interpret these 
changes, I have divided this dissertation into three sec- 
tions. The first is centered about Addison’s debt to the 
Classical critics and those critics and commentators who 
expanded upon their works, with special emphasis upon 
Addison’s criticism of the epic and tragedy. The following 
section is devoted to Addison’s theories of the sublime and 
pastoral poetry. Here, Longinian criticism is less impor- 
tant than the religious belief that “greatness” (sublimity) 
in Nature reflects the greatness of God, and “Whig” con- 
ceptions of Nature and government shape Addison’s view 
of the decorum of pastoral poetry as much as classical 
examples of this form do. 

The issues which prompted the papers discussed in 
the second section proved to be ephemeral; Addison’s 
rationale for his remarks on “greatness” and pastorals 
has had no lasting effect upon modern criticism. It is 
only in the final section, Addison and the Empirical Tradi- 
tion, that we come to Addison’s permanent contributions 
to literary criticism. Addison’s early interest in Des- 
cartes’ physiological explanations of mental processes 
was superseded by an interest in Locke’s psychologically 
oriented epistemology. This shift in emphasis was accom- 
panied by a shift from the egocentric predicament of 
Descartes’ “Cogito, ergo sum” to Locke’s rejection of 
faculty psychology, which led him to view the mind as the 
sum of its mental processes, eliminating the self as a 
legitimate philosophical concept. This change is reflected 
in Addison’s concentration upon the affective nature of the 
work of art in his papers on wit and the pleasures of the 
imagination. 

While the intellectual aspect of Addison’s cultural 
milieu does not comprise the whole of this milieu, it is 
certainly responsible for the most striking changes which 
neoclassical criticism underwent at Addison’s hands. 
Political and religious prejudices, changing tastes in 
design and gardening, even when they do not emanate from 




















a specific ideological context, serve primarily to reinforce 
or supply a need in a given current of ideas. The more 
profound changes in critical theory needed sources such 
as those provided by the new ways of viewing nature and 
man which we find in the philosophy and science of Hobbes, 
Newton, and Locke. 
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The Seven Sages is a collection of narratives within a 
framework-narrative. The romance, whose central anti- 
feminist motif portrays woman’s purported wickedness and 
wiles, had its origin in the East and was subsequently trans- 
mitted to the West. There are extant eight Eastern ver- 
sions and a much larger number of Western versions, 
including nine ME manuscripts of the fourteenth, fifteenth, 
and sixteenth centuries. 

Of the eight Eastern versions (Syriac, Greek, Hebrew, 
Spanish, Arabic, and three in Persian), the Hebrew text 
alone contains certain features which are present in the 
Western versions. The Hebrew has therefore long been 
held to be the most important of the Eastern versions. 

Yet the Hebrew (known as Mishle Sendebar, or the Parables 
of Sendebar, after the name of the chief sage) appears to 
have been the most misinterpreted version. A new study 
suggested itself because MSS had not been examined, dates 
were inaccurate, the Hebrew had been incorrectly trans- 
lated, and the role of Mishle Sendebar in the development 
of the Seven Sages had been inadequately evaluated. 

This dissertation undertakes a five-fold task: 

1) The presentation of a critical text of Mishle Sendebar 
based on hitherto unpublished MSS (MS. Heb. d. 11 and MS. 
Bodl. or. 135) in the Bodleian Library, Oxford; 

2) The first translation into English of the Hebrew 
version of the Seven Sages; 

3) The division of MSS and printed editions of Mishle 
Sendebar into two groups, the second of which contains 
three stories (Jusjurandum, Fur et Luna, and Ingenia) 
never before attributed to the Hebrew version; 

4) The preparation of a finding-list of all known MSS 
and early printed editions of Mishle Sendebar, including 
four MSS (Leningrad, Budapest, Hebrew Union College, 
and Vatican) never before described by scholars and 
bibliographers; and 

5) The outline of a new theory respecting the origin 
of the Hebrew version and the transmission of the romance 
from East to West. 

Part I of the Introduction describes the Eastern and 
Western branches of the Seven Sages and reviews the 
scholarship on the Eastern versions other than the Hebrew 
and on the Seven Sages in Europe (i.e., the Western forms). 
After offering a sample comparison between the ME and 
the Hebrew versions, Part I closes with a discussion of a 
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new, still unpublished theory con¢erning the origin of the 
entire Eastern branch currently being advanced by Profes- 
sor Ben E. Perry (U. of Illinois). 

Part II of the Introduction treats the Hebrew version of 
the Seven Sages. It points to those errors in Mishle Sende- 
bar studies which indicated the need for a restudy. It then 
presents, for the first time, a finding-list and detailed 
descriptions of the MSS and printed editions of Mishle 
Sendebar. Next, it establishes the existence of the two 
distinct groups (A and B) of Mishle Sendebar MSS men- 
tioned above, and states the reasons for the choice of a 
MS of Group B, MS. Heb. d. 11, Oxford, as the base of this 
edition. 

After a section on the authorship and date of Mishle 
Sendebar and another on the three new stories found in 
Group B (i.e., Jusjurandum, Fur et Luna, and Ingenia), 
the Introduction presents the conclusion of this study, 
specifically, that Mishle Sendebar appears to have existed 
much earlier than anyone has suspected and that it very 
likely acted as the agent of transmission to the West. 

The Introduction is followed by the critical edition and 
translation of Mishle Sendebar in MS. Heb. d. 11 with all 
the variants of MS. Bodl. or. 135 and significant variants 
from the MSS of Group A and the early printed editions 
(Constantinople 1516; Venice 1544 and 1605). Attention 
is also drawn to all modern editions and translations. 

Two stories (Gibbosi and Senex Caecus), found only in 
Group A, are published in an Appendix. By publishing 
twenty-four tales, this edition becomes the first to present 
all the stories found in the several MSS and printed texts 
of Mishle Sendebar. The translation is offered on facing 
pages to the Hebrew in order to facilitate comparison. 

Finally, this dissertation also presents a tentative 
chart of affiliated MSS of the Eastern branch which in- 
cludes a route to the ME versions; a table showing the 




















names of the sages in thirteen MSS of Mishle Sendebar 
and in the first printed edition (1516); and a table listing 
all the stories in Mishle Sendebar and their order of 
presentation in eighteen MSS and printed editions. 
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The aim of this study is to define Voltaire’s position 
in his century as it is reflected in the official Mercure de 
France, which, as a periodical, furnishes the commonly 
accepted views on Voltaire that were held by the public at 
large. 

In the first chapter, a short history of the Mercure de 
France retraces the career of France’s oldest periodical: 
founded as early as 1605, interrupted for 29 years, but 
restored in 1672 by Donneau de Visé under the enticing 
name of Mercure Galant. This journal, which so far had 
been confused, unruly, but relatively free, gave evidence 
of greater organization and submissiveness after becoming 
the property of the King as the Mercure de France in 1723. 
This fact explains why the judgments of the Mercure, while 

















wanting in sincerity and genuine emotion, remained sedate 
and aloof from the intrigues and petty quarrels of contem- 
porary publications. The opinion mirrored in the Mercure 
from 1723 on should therefore be considered as the view 
held by the Court and the educated classes, both in Paris 
and in the provinces. 

The second chapter deals with Voltaire’s contributions 
to the Mercure. In spite of his scornful attitude towards 
the periodical, betrayed in letters to close friends, Vol- 
taire remained on courteous and even warm terms with its 
successive directors. His direct collaboration with the 
Mercure was, however, disappointingly limited. A total of 
eight extensive passages of Voltaire’s writings--history 
and official poetry--are quoted in the Mercure. Five 
pieces, though not openly bearing Voltaire’s name, com- 
plete the short list. The most interesting of these is an 
expurgated edition--the first one in France--of the Prin- 
cesse de Babylone, published anonymously under the title 
Conte. 

The third chapter retraces the life of Voltaire as 
depicted in the Mercure: a strangely quiet, virtuous and 
uneventful life, with no mention of Madame du ChAatelet, 
Sans-Souci, or other such personal involvements. The 
calculated ignorance surrounding the whereabouts of Vol- 
taire hid a strong disapproval made manifest in the 
journal’s complete silence at the time of his death. 

In the fourth chapter a careful count of the references 
to Voltaire’s works in the Mercure leads to the following 
findings: One quarter of the articles on or by Voltaire is 
concerned with light poetry and history alone, in addition 
to a few minor “contes.” Three quarters deal with the 
theater. Hence the feeling that Voltaire, for his contem- 
poraries, was above all a dramatist, in accord with his 
opinion that *The theater can teach better than any pon- 
derous tome.” Since Voltaire is known in the Mercure 
primarily as a dramatist, his popularity can be compared 
only to that of other playwrights. In the field of the theater, 
up to 1756, he ranks right after Racine and Corneille. From 
then on he takes an undisputed lead. 

In conclusion, we may state that Voltaire appears as an 
independent figure who excelled in bringing complete ideas 
down to the level of his public. 

In the six appendices are listed chronologically those 
articles from the Mercure which constitute the source 
material for our study. They include Voltaire’s public 
notices, letters and verses by him or addressed to him, 
articles about him, as well as announcements of his works, 
with quotations and comments. 
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This thesis is concerned primarily with Milton’s anti- 
trinitarian arguments in the fifth and sixth chapters of the 
first book of his De Doctrina Christiana. Its purpose is to 
demonstrate that, inspite of his wide reading in both ancient 
and contemporary theologies, Milton’s attitude toward the 
orthodox doctrine of the Trinity is peculiarly his own. 
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The two most important works on the De Doctrina 
Christiana--Arthur Sewell’s A Study in Milton’s Christian 
Doctrine (1939) and Maurice Kelley’s This Great Argument 
(1941)--both deal in part with Milton’s antitrinitarianism, 
but neither gives studious attention to his arguments 
against the orthodox doctrine or takes time to define with 
any precision the antitrinitarian views ascribed to him. 

I have tried in my study to do both by devoting Part I toa 
close analysis of those statements in the treatise which 
are especially relevant to Milton’s antitrinitarianism and 
Part II to precise definitions of the “Unitarian” labels-- 
Sabellian, Arian, and Socinian--which are so often attached 
indiscriminately to his theology. 

A comparison of relevant texts in the De Doctrina 
Christiana with Sabellian, Arian, and Socinian views clearly 
shows that Milton’s opinions on the Trinity cannot be iden- 
tified with any one of these “Unitarian” interpretations of 
the Father, the Son, and the Holy Spirit. Condemning the 
“schoolmen” who went beyond Scripture to create the 
“repugnant” doctrine of the Trinity and the “moderns” 
who go beyond it to prove that Christ cannot be pre-existent 
and/or divine if God is one, Milton insists that Scripture 
alone is the source of his own arguments; and Scripture 
declares to him that God, the Father, is one, that Christ, 
the Son of God, is another, and that the Holy Spirit, a 
minister of the Father and the Son is yet another. Of the 
three, God the Father alone is the true God, eternal and 
supreme; the Son is not the true God and so he cannot be 
eternal or supreme, but he is pre-existent and divine, 
possessing the divine nature (or even substance) which the 
Father imparted to him; the Holy Spirit is none of these 
(unless, perhaps, he is pre-existent), and he is joined to 
the Father and the Son only by virtue of their sending him 
forth. Such assertions make it impossible to identify 
Milton’s antitrinitarianism with Sabellianism or modalism 
(which sees Christ as a mode of God’s existence and not 
distinct from him), Arianism (which sees him as pre- 
existent but wholly other than God), or Socinianism (which 
denies his pre-existence and grants him divinity by adop- 
tion only). Microfilm $2.50; Xerox $6.60. 136 pages. 








JOHN PENDLETON KENNEDY: 
A STUDY OF HIS LITERARY CAREER. 


(L. C. Card No. Mic 60-2023) 


William Stewart Osborne, Ph.D. 
Columbia University, 1960 


This study of the southern writer John Pendleton 
Kennedy (1795-1870) is concerned primarily with his lit- 
erary life, only incidentally with his political and public 
life. Resource material comes largely from the Kennedy 
Papers deposited in the library of the Peabody Institute, 
Baltimore, Maryland. I have made extensive use of manu- 
scripts heretofore unpublished: journals, letters, manu- 
script copies of Kennedy’s works, other miscellaneous 
volumes. There are over a hundred manuscript items, 
of varying length and importance, to which I had full 
access. The bibliography contains other books and arti- 
cles helpful in establishing the times in which Kennedy 
lived or giving critical comment about him and his works. 
Footnotes frequently supplement the study, pointing up 


| 





other biographical data and indicating the historical pageant 
Kennedy witnessed. An appendix supplies related material. 

I have attempted to identify Kennedy’s specific contribu- 
tions to American literature (his use of native themes, his 
emphasis on realism) and define his attitude toward writing 
(an avocation rather than a vocation, an opinion held by 
many of his contemporaries). Seventeen chapters in all 
are devoted to re-creating his life with particular attention 
to those forces which molded his character, shaped his 
thinking, restricted his literary activity. 

Chapters contain discussions of the sources and histori- 
cal influences (cultural, political, social) apparent in his 
work and analyses of his major writings: “The Swiss 
Traveller” (1813 [1816]), youthful, nationalist essays in the 
pseudo-letter tradition, not previously recognized as Ken- 
nedy’s; the Red Book (1819-1821) written with Peter H. 
Cruse and Josias Pennington, essays in the Salmagundi 
tradition on the follies and pretences of fashionable Balti- 
more society; Swallow Barn (1832), sketches depicting with 
honest realism the life of a southern farm family in Vir- 
ginia; Horse Shoe Robinson (1835), one of the first his- 
torical novels of the Revolution with a southern setting; 
Rob of the Bowl (1838), a romance of colonial Maryland; 
the Life of William Wirt (1849), a two-volume biography 
of the Attorney General; “A Legend of Maryland” (1860), 

a ratiocinative tale again of colonial Maryland. Less space, 
and attention, is given to his political writings: Quodlibet 
(1840), a satire on Jacksonian democracy; The Border _ 
States (1861), a plea for compromise on the eve of the 

Civil War; Mr. Paul Ambrose’s Letters on the Rebellion 
(1863-1865 [1865]), essays inspired by contemporary 
events. 

Kennedy’s relationship to other writers in America is 
discussed, as well as his friendship with Thackeray, Irving 
and the southern writers -- Poe, Simms, Philip Pendleton 
Cooke. A final chapter includes a synthesis of his life and 
literary works, with comment on posthumous publications 
(ephemera on social and political matters) collected in At 
Home and Abroad [1872] appearing in the appendix. 

Microfilm $6.05; Xerox $21.40. 475 pages. 


























THE VERSE TECHNIQUE OF 
SAMUEL TAYLOR COLERIDGE 


(L. C. Card No. Mic 60-2462) 


Alan Carroll Purves, Ph.D. 
Columbia University, 1960 


This study examines Coleridge’s treatment of metre 
and the verse line in his poems of 1787-1802 in order to 
show that Coleridge developed independently of Words- 
worth, that Coleridge developed two simultaneous styles 
(the conversational and the “magical”), that he moved 
towards an isoaccentual metre, and that, in technique and 
its relation to thought, he helped inaugurate the romantic 
poetic style. The study’s method involves the scanning of 
all of his non-dramatic verse, from the first extant poem 
through “Dejection,” in order to show the progressive 
freedom, subtlety, and self-conscious aii.stry of Cole- 
ridge’s verse technique. 

Chapter II, a discussion of the poems of 1787-1793, 
shows that Coleridge was thoroughly grounded in late 
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eighteenth-century versification and style (that of Beattie 
and Darwin) and was consciously following the ‘rules.” 
Chapter III, on the poems of 1794-1796, shows how he 
modified and revolted from his earlier practice. In allow- 
ing freer substitution and enjambment and in trying various 
novel verse types, he discarded his predecessor’s stric- 
tures and reached a point of technical maturity before the 
annus mirabilis. In blank verse, he broke away from the 
concept of the strong line and developed a Hartleian syntax 
and metre to parallel his revolutionary thought. The line 
lost its integrity and the poetic unit became the poem 
itself. 

A separate discussion in Chapter IV of each of the 
“great” poems, concentrates on the relation of form to 
meaning and on the leitmotif. “The Ancient Mariner” has 
a metrical movement paralleling the distortion of stanzas 
and underscoring the plot of the poem, and uses specific 
variations for specific themes. Similarly, *“Christabel” 
exploits the stylistic differences between its two parts, 
and “Kubla Khan” has a tight formal structure indicating 
both its conscious composition and its fusing of sound and 
sense. In addition, a section on “The Three Graves” 
points out the differences between Wordsworth’s rhetorical 
and Coleridge’s dramatic ballad technique. 

Dealing with the major conversation poems, Chapter V 
shows their stylistic elaboration of the theme of recon- 
ciliation of opposites. The poems counterpose two motifs -- 
father and son, *Fears in Solitude,” art and nature -- and 
work a harmony out of the seeming paradox. Coleridge 
underscored the device by modulating the verse line, metre, 
and pause, and these modulations provide analogues to the 
meaning. Again, he differs from Wordsworth in his dra- 
matic, not rhetorical use of blank verse. Coleridge tries 
expanding the technique in a juxtaposition of the blank 
verse with the odal style in “France,” with limited success. 

The final chapter examines the four main versions of 
“Dejection” through their progression from a rhymed 
conversation poem to a highly organized ode. Coleridge 
not only cut all the personal sections, but also showed his 
verse by eliminating trisyllabic substitution and internal 
punctuation, changed words for their sound and meaning, 
put short lines to effective use, and changed and rechanged 
even commas for the best effect. The result is a combina- 
tion of the best elements of his two styles and an organic 
poem. 

There are seven appendices: A - a table of verse types, 
B - a table of annual average variations, C - a table of 
frequency of variant types, D - a table of frequency of 
multiple variations, E - a table of metrical compensation, 
F - a discussion of Coleridge, Bowles, and the sonnet, 

G - a face-to-face text of the first and last versions of 
“Dejection.” Microfilm $3.10; Xerox $10.80. 237 pages. 








THE BYRONIC HERO IN THE WRITINGS 
OF THE BRONTES 


(L. C. Card No. Mic 60-1998) 


Harry Maxwell Quertermous, Ph.D. 
The University of Texas, 1960 
Supervisor: Willis W. Pratt 

The writings of the four Brontes--Emily, Charlotte, 
Anne, and Branwell--reveal their preoccupation with a 
familiar character type of nineteenth-century literature, 
the Byronic hero. 

All four began writing at an early age. Charlotte and 
Branwell created kingdoms they named Verdopolis and 
Angria; Anne and Emily created Gondal, though the juve- 
nilia of the two younger Brontes has not been preserved. 
The first hero of Charlotte and Branwell’s juvenile works, 
the Duke of Wellington, soon disappears from the scene, 
and gradually two Byronic heroes emerge as the dominant 
characters: Arthur Wellesley, Duke of Zamorna, and 
Alexander Percy, Earl of Northangerland. Though the two 
men are contrasted in detail in the beginning of the juve- 
nilia, they become virtually identical by the conclusion of 
these first writings of the Brontes. The Percy-Zamorna 
character thus created is an epitome of the Byronic hero-- 
disenchanted, brooding, daemonic--and it is this prototype 
which continues to provide a model for the male characters 
of the later works of both Charlotte and Branwell. 

Although Branwell’s early talent did not actually mature, 
he continued to write. The poems written in his twenties 
and the fragments of a novel show the influence of the 
Byronic hero continuing in his works, as well as in his 
brief, unhappy life. 

Charlotte’s first mature novel, The Professor, was a 
conscious attempt to eschew the Byronism of her juvenilia, 
yet all the masculine characters of that novel show traces 
of the Byronic hero. In Jane Eyre Charlotte returned 
more directly to her original inspiration and created her 
most flamboyantly Byronic character, Fairfax Rochester. 
In Charlotte’s third novel, Shirley, the chief male character, 
Robert Gerard Moore, is also Byronic, although somewhat 
more realistic than Rochester. With the character of Paul 
Emanuel in her final novel, Villette, Charlotte created the 
hero she had been seeking throughout her writing career: 
a domesticated daemon lover, a believable Byronic hero, 
worthy of the love of a virtuous woman. 

Although each of the masculine characters of Anne 
Bronte’s first novel, Agnes Grey, reveals a few traces of 
Byronism, it is not until her second novel, The Tenant of 
Wildfell Hall, that Anne presents two masculine protag-_ 
onists, Arthur Huntingdon and Gilbert Markham, who are 
obviously drawn from the Byronic prototype. 

With the works of Emily Bronte the Byronic hero, as 
depicted by the Brontes, reached his greatest realization. 
In Emily’s poetry Byronic characters, both male and 
female, abound. In Wuthering Heights Heathcliff, virtually 
the apotheosis of the Byronic hero, assumes a mythopoeic 
aspect; Catherine Earnshaw is his feminine counterpart. 
Their personalities and their love affair make a mighty 
parable of man’s lot in which the Byronic hero becomes, 
on one hand, the symbol of suffering, incarcerated man 
and, on the other, the greatest manifestation of divinity 
to be found on earth. 
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Thus the influence of the Byronic hero, which had shown 
itself early in the childhood of the Brontes, continued 
throughout their brief lifetimes; and the metamorphosis of 
that hero from the audacious bandits created by Charlotte 
and Branwell in their juvenilia to Emily’s Heathcliff is the 
measure of the distance the Brontes themselves traveled 
in their conception of the hero. 

Microfilm $4.80; Xerox $16.90. 373 pages. 


THE VOGUE AND IMPACT OF 
PIERRE DE LA PRIMAUDAYE’S THE FRENCH 
ACADEMIE ON ELIZABETHAN AND JACOBEAN 
LITERATURE 


(L. C. Card No. Mic 60-2000) 


Madalene Shindler, Ph.D. 
The University of Texas, 1960 








Supervisor: Dr. D, T. Starnes 


The French Academie of Pierre de la Primaudaye was 
first translated into English in 1586. Subsequent additions 
and publications brought the 1110-page volume to its com- 
pletion in 1618. Book I is a guide to moral living, some- 
what in the nature of a courtesy book; Book II is a thorough 
treatment of contemporary psychology; Book III is a full 
description of the whole world; Book IV is concerned with 
contemporary Christian philosophy. This massive com- 
pendium became a model in style and content for Univer- 
sity students and for writers of the last decade of the 
sixteenth century and the first half of the seventeenth 
century. In 1586 it was rated as the second most popular 
volume being printed in England at the time. At all times, 
La Primaudaye brings his diverse topics back to the 
central idea of an orderly, integrated creation. He states 
and enlarges upon the Elizabethan doctrine of a coordinated 
chain of beings and a general order. 

La Primaudaye drew heavily upon classical, ancient, 
and mediaeval sources, often giving his sources; however, 
the pagan excerpts were carefully combined with Christian 
precepts to conform with the moral philosophy of his 
contemporary world. Cullings from these moral precepts 
were used freely in compilations of sixteenth century 
quotation books. Wits Commonwealth [Politeuphuia], Wits 
Theater of the Little World, and Belvedere are heavily 
indebted to The French Academie; Wits Treasury [Palladis 
Tamia] has appropriated many headings and a few precepts; 
A Treasurie or Storehouse of Similies is slightly obligated. 
Often the sayings are those of ancient philosophers whose 
works could have been known by any man of education, but 
the sequence and language in which they are presented 
indicate that La Primaudaye, rather than the original 
authors, was the source. 

The manner in which Shakespeare develops his tragic 
heroes indicates that he had a thorough knowledge of the 
material contained in The French Academie. He employs 
La Primaudaye’s concept of order in all of his serious 
plays. Political order is best demonstrated in the history 
plays, although it also is important to the development of 
the plots of Troilus and Cressida, Macbeth, Julius Caesar, 
and Coriolanus. Shakespeare also shows a thorough under- 
standing of La Primaudaye’s concept of character flaws. 


























The Renaissance concept of physical-psychic interdepend- 
ence in the microcosm as expounded in the first and second 
books of The French Academie is put into dramatic form 
by Shakespeare as he delineates such tragic heroes as 
Lear, Macbeth, Othello, Antony, and Coriolanus. Other 
parallels in general themes or in specific scenes are also 
noted. 

The Sonnets of Shakespeare parallel closely the themes 
of friendship, procreation, and mutability as they are 
presented by La Primaudaye. 

The moral tone of The French Academie provided an 
excellent source for all genres of writing, especially in 
those which were didactic, yet creative, and were composed 
as attacks on atheism and immorality. The Nosce Teipsum 
of Sir John Davies, the Microcosmos of John Davies of 
Hereford, and the Paradise Lost of John Milton are closely 
bound to each other and to The French Academie in that the 
three poems examine the place of man in relation to uni- 
versal order in the manner of La Primaudaye. The dramas, 
Tamburlaine and Selimus, are also considered as didactic 
productions whose authors were intent upon showing the 
seditions which result when the personality of a ruler 
becomes disordered. The basic stories of Selimus and 
Tamburlaine appear in The French Academie. In the 
developing area of the novel, many parallel passages from 
Robert Greene’s prose works and The French Academie 
are presented. 

Throughout the dissertation there are many parallel 
passages from the work which is being discussed, and 
from The French Academie, but the various sections are 
united by showing that the various writers turned to The 
French Academie because its comprehensive treatment of 
Renaissance philosophy provided a complete and sympa- 
thetic source for an age which was struggling against the 
forces that threatened man’s pre-eminent place in the 
universe. Microfilm $4.75; Xerox $16.90. 371 pages. 






































SWIFT AND THE TWENTIETH CENTURY: 
THE MAN AND THE MAJOR SATIRES. 


(L. C. Card No. Mic 60-2060) 


Milton Arthur Voigt, Ph.D. 
University of Minnesota, 1960 


Adviser: Samuel H. Monk 


The depreciation of Swift by nineteenth-century critics 
(e.g., Jeffrey, Thackeray, Taine, and Lowell) reflects the 
differences in taste which separated them from the pre- 
vious century. The nineteenth century’s benevolence and 
perfectibilitarianism prevented a sympathetic reading of 
Gulliver; its peculiar demands on the poetic sensibility 
found Swift wanting as a poet; its solemn piety failed to 
grasp Swift’s reticent yet tactical religion; its propriety 
was outraged by his scatology. Yet Forster and Craik, 
largely reacting against the grotesque popular image, 
produced biographies still unequalled in their kind. 

Swift scholarship in the twentieth century has continued 
the task of modification and correction begun by Forster, 
Craik, Wilde, Collins, and others. A new popular image, 
however, largely the creation of vitalists of liberal and 
optimistic persuasion, has sprung up bearing some marks 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





LANGUAGE AND LITERATURE 193 





of the old sneering, snarling misanthrope, maladjusted in 
the manner of Gulliver after his voyages. Frequently this 
misapprehension of Swift is the result of confusing him 
with his personae, but in other cases a basic disaffection 
of philosophy and temperament produces indigenous 
twentieth-century distortions such as are offered by Shaw, 
Orwell, Read, Lawrence, Aldous Huxley, G. Wilson Knight, 
and F. R. Leavis. Elsewhere the influence of the history 
of ideas, especially on such scholars as Quintana, produced 
a Swift representative of his time, a stoical rationalist 
hostile to enthusiasm and imagination. Post-war critics, 
especially those concerned to correct the popular image, 
have emphasized Swift’s conservative and Christian ele- 
ments as revealed in the anti-utopian material of Gulliver 
and in the hostility to innovation and modernism in the 
Tale. Psychoanalytic critics, such as Ferenczi, Karpman, 
Grant Duff, and Greenacre, curiously perpetuate the judg- 
ments and misapprehensions of nineteenth-century 
Swiftophobes. 

In the area of analytical bibliography, the most impor- 
tant development has been the growing respect for Faulk- 
ner’s edition of the Works, Sir Harold Williams and others 
claiming for it the status of an authorized edition. Con- 
sequently in Williams’ edition of the Poems and in the 
Shakespeare Head Prose Works, the Faulkner edition has 
played a considerable role in ascertaining text and canon. 

Rhetorical criticism, often influenced by a Jamesian 
concern for the “controlling consciousness,” has led to 
a rediscovery of Lemuel Gulliver and the other fictional 
windows of Swift’s satires. In their close analysis of 
Swift’s satirical techniques, rhetorical critics have de- 
emphasized the “anger” and “rage” of the satirist and 
stressed his peculiar control over his materials, a subtle 
control in which the positive values, if they are discover- 
able at all, are complex and elusive, concealed beneath 
the satirical surface. 

Microfilm $4.30; Xerox $15.10. 335 pages. 
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Albert Valdman, Ph.D. 
Cornell University, 1960 


This study attempts a description of the segmental 
phonology of present-day French, i.e. the speech of edu- 
cated speakers of the Paris area, among whom the author 
includes himself. 

The phonologic system of French is analyzed as a 
multi-level construct of immediate constituents (ICs); 
the study starts with the largest and outermost level, the 
macrosegment, and works down to the smallest and inner- 
most, the ultimate phonologic constituents (UCs). At each 
level, the structure is stated in terms of (1) the constit- 
uents, (2) their arrangement and distribution, and (3) the 
construction in which they stand. In the description of the 





syllable peak and margins the relative text frequency of 
occurrence of the constituents is also provided. 

In Chapter II, phonetic features which contrast only in 
macrosegment-medial position are classified in terms of 
two types of segment-to-segment transition: normal and 
open transition, and these are then stated as the absence 
and presence respectively of a single /+/ (plus-juncture) 
feature. /+/ defines the second-largest IC level, the 
microsegment, and makes for a more convenient and eco- 
nomical statement of units at lower IC levels. Chapter III 
describes the structure of the syllable, defined as the 
occurrence of a vocoid peak with optional margin(s). Peak 
constituents, the vowels, are discussed in Chapter IV and 
margin constituents, the consonants, are discussed in 
Chapter V. The consonant inventory is quite traditional 
except that aspirate /h/ is lacking (/ptkbdgfvsz5&Z 
mn filrjw y/) but the vowel inventory has been reduced 
to thirteen by the elimination of /a/ and two of the rounded 


The ultimate constituents (Chapter VI) number twenty 
and are subdivided into distinctive and determined UCs; 
the latter are predictable from the occurrence of certain 
distinctive UCs and the presence of phonologic boundaries. 

Chapter VII offers a tentative classification of the styles 
of Standard French with reference to the relative frequency 
of occurrence of the following phonologic features: C(r 1) 
codas, certain CC- onsets, vowel length, final consonantal 
release, and plus-juncture. Three styles are posited: 
formal, deliberate informal, and spontaneous informal. 
The formal style represents an overall pattern of Standard 
French from which the other two coexisting systems may 
be derived by a reduction of ‘marginal’ phonologic features. 

Appendices include: (A) a phonologic questionnaire 
presented to a group of informants in Paris and (B) illus- 
trative samples of the corpus on which much of the distri- 
butional and all of the statistical data of the study are 
based. The corpus consists of (A) a spontaneous conversa- 
tion among three informants recorded at the FSI, Depart- 
ment of State, Washington, D. C. and (B) a panel discussion 
whose participants were drama critics and which was 
presented by the Radio Télévision Frangaise. 

Microfilm $2.50; Xerox $7.40. 160 pages. 
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Melvin Abraham Backman, Ph.D. 
Columbia University, 1960 


This dissertation studies ten of William Faulkner’s 
novels published in the years 1929-1942, probably the most 
productive and important period of his career. The rela- 
tionships existing among the novels--as exhibited in the 
author’s choice of character, situation, theme, image, and 
symbol--are examined in order to clarify both the mean- 
ing of the individual novels and the working of the artist’s 
mind. The novels of 1929-1942 created the world of 
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Yoknapatawpha, but they have recorded too the pilgrimage-- 
the artistic, psychological, and spiritual journey--of their 
creator. By charting the artist’s journey one may learn 
more about the world he was struggling to create. 

One way of understanding the Faulkner pilgrimage may 
be found by studying the protagonists of the novels. The 
dominant type in the early novels was the lonely, alienated 
figures--like Bayard Sartoris, Quentin Compson, and Joe 
Christmas--who fled from life to death. Estranged from 
society, ridden by despair and guilt, these protagonists 
testified to “the human heart in conflict with itself.” They 
seemed to reflect the tensions and conflicts of the author. 
They dominated the early novels. 

From the preoccupation with the alienated self, Faulkner 
moved toward a growing concern for mankind and meta- 
morphosed destructive guilt into moral conscience. On 
this journey Faulkner discovered his people and made the 
world of Yoknapatawpha. Yet, at almost the same time 
that Faulkner was ‘moving outward toward the world of 
Yoknapatawpha, he moved inward into the conscience of 
the white South. As this moral exploration--in such works 
as Absalom, Absalom!, “An Odor of Verbena,” and Go 
Down, Moses--reached more deeply into the Southern 
psyche, the estrangement between the self and society was 
renewed in another form. 

This estrangement from the South was part of a com- 
plex, ambivalent attitude which was mirrored in the rela- 
tionship between the planter of the Old South and his 
twentiety-century descendant. Guilt and conscience strug- 
gled desperately with pride and loyalty, as the descendant 
of the Southern planter sought to live in a society cursed 
by the inherited sin against the Negro. To the suffering 
and despair born out of this struggle the later works of the 
1929-1942 period have given eloquent voice. 

But to counteract the suffering there was the Faulk- 
nerian humor; to counteract the despair there was the 
author’s idealism; and to counteract the violence there 
was the author’s compassion. Like the world William 
Faulkner created, the pilgrimage of this artist has been 
strange and complex; sometimes it retreated and doubled 
back upon itself, but generally it advanced toward maturity 
and objectivity, although the author reached no shrine and 
found no resting place. To chart this artist’s journey, to 
map the world he created, and to examine the novels of 
1929-1942 in the hope of clarifying their meaning--that is 
the purpose of this dissertation. 

Microfilm $3.65; Xerox $12.85. 281 pages. 
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“Art imitates nature”: the Aristotelian precept has 
been the most durable single theory in the entire history 
of aesthetic speculation, affecting the source, purpose, 


methods, and test of art. Perhaps at no time was it more 
important in English criticism than at the close of the 





seventeenth century and during the opening decades of the 
eighteenth. Virtually everyone who wrote criticism during 
that span subscribed to the idea that “imitation” provided 
the sole inclusive explanation of literature. Since it was 
the acknowledged central aesthetic principle, it determined 
prevailing views on most of the important critical issues 

of the day: the “kinds,” “decorum,” “sincerity,” “invention,” 
poetic justice, Ancients versus Moderns, the ideal of im- 
personality. It reflected the Restoration revolt against 
Puritan “enthusiasm” and the Augustan belief in uniformity, 
and thus had social, religious, politicai, and philosophical 
ramifications. 

Despite the appearance of universal agreement, how- 
ever, no one can read far in English neo-classic criticism 
without becoming aware that the employment of a common 
terminology serves to disguise numerous divergences of 
opinion on the meaning of both “imitation” and “nature.” 

It has long been recognized that there were, in fact, two 
interpretations of imitation: the imitation of nature, stem- 
ming ultimately from Aristotle, and the imitation of excel- 
lent models, deriving from Longinus. Each of these two 
major interpretations, in turn, was differently understood 
by almost every critic from the earliest appearance of 
criticism in English until the Age of Pope. 

Between Pope’s most important critical pronouncements 
and the next significant contributions to literary theory, 
almost a whole generation intervened. The second decade 
of the eighteenth century was conspicuously barren; the 
third offered only a few minor, only intermittently inter- 
esting critics. But the fourth and fifth decades, “illus- 
trated” by such names as Fielding, Hume, Hurd, the 
Wartons, and Johnson, witnessed a vigorous and exhila- 
rating revival of critical activity. We feel at once, in 
reading the criticism of those years, that we are face to 
face with a new age, marked by a shift of interest to new 
topics and by drastically altered emphases upon the old. 

More often than not, however, the impression of exciting 
new departures is deceptive. The continuity of critical 
thought was not really sundered; familiar problems and 
even familiar formulations survived into the forties and 
fifties: distinguished critics still held, as they have in 
every age, that “art imitates nature,” although, again as 
always, both “nature” and “imitation” were diversely 
defined. And if the counsel to follow the example of ancient 
masters was offered less frequently than in the past, we 
shall do well to remember that all of the major Augustans, 
to go back no further, understood quite as clearly as those 
who later opposed them that the practice of imitation was 
not an end in itself, and that the highest literary distinction 
was to be won by the poet who, however indebted he might 
be, was yet distinctly and triumphantly original. Thus 
Edward Young’s Conjectures, in spite of its clamorous air, 
is more correctly regarded as the latest contribution of 
a venerable tradition than as the manifesto of a revolution. 

Microfilm $4.05; Xerox $14.20. 313 pages. 
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THE IMAGERY OF WILLIAM CULLEN BRYANT 
(L. C. Card No. Mic 60-2422) 


Norman Ferdinand Christensen, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Harry H. Clark 

The first chapter examines current methods of imagery 
study and explains how they will be applied to Bryant’s 
poetry. 

The problem in Chapter II, “Recurrent Images in . 
Bryant,” is the classification of his images and the identi- 
fication of leading figures. It is pointed out that the range 
of imaginative reference in his poetry is limited and that 
certain categories of imagery and certain leading figures 
are used over and over; references to earth, for example, 
occur in well over half of his poems, and the same is true 
for flowers. His categories and figures represent a clearly 
ordered world view with a consistent spatial and temporal 
orientation. The spatial orientation gives his imagery an 
effect of solidity; the earth is seen as a “rock-ribbed” 
foundation for the “living zone” at the earth’s surface. 

Yet the temporal orientation establishes a tension between 
change and changelessness which is the unifying principle 
of Bryant’s universe. 

Chapter III, “Veins of Derivative Imagery in Bryant’s 
Poetry,” documents his debt to the English poets. The 
imagery of his earlier work, it is shown, owes much to 
Cowper, Henry Kirke White, and Wordsworth; so does the 
manner in which the imagery is used. “Thanatopsis” is 
shot through with imagery from traceable sources, even 
more so than has previously been recognized. The ap- 
parent influence of Wordsworth’s The Excursion (1814) on 
this poem helps verify the suspicion that it was first 
written several years after 1811, the accepted date. 
Wordsworth’s influence on Bryant’s imagery continued 
through 1826, but then abruptly ceased. Other influences 
disappeared soon after, and Bryant’s style became his 
own. However, the joy in nature which he had learned in 
part from Cowper and Wordsworth remained, along with 
a Unitarian version of their reverence for nature’s 
Creator. 

The fourth chapter, “The Functional Modes of Bryant’s 
Imagery,” analyzes his sensory and imaginative modes. 
His imagery is primarily visual, with aural images second 
in frequency. His style is not richly sensuous or Keatsian, 
although the range of his sensory appeal broadened in some 
respects after about 1825. 

The modes of his imagination were not without their 
changes. He was affected early by the descriptive verse 
movement of his day and worked quasi-scientific observa- 
tions into his verbal pictures of rural scenes. After he 
became acquainted with artists in New York, however, a 
new pictorial influence--that of landscape painting-- 
dominated his imagery for a decade. Despite a rhetorical 
pose which sometimes resulted in hackneyed figures of 
speech and lapses into poetic diction, he began to see 
American scenery with a painter’s eye. Since the art he 
admired derived from the sublime and picturesque styles 
of painting, his early liking for these styles as they had 
been adapted to literature in the eighteenth century was 
now reinforced. But he applied them to specifically 


American materials. 
Chapter V, “Imagination and Imagery in Bryant’s 








Poetics,” describes certain of his critical theories in 
relation to their antecedents. To Bryant the imagination 
was the imaging faculty. The shaping of poems was done 
by the whole intellect, powered by the instinctive “common 
sense” of beauty and morality. The mind of the poet 
selected materials from associationist trains of emotion- 
charged images which adorned and illustrated moral truths 
seen in nature as “correspondences.” Bryant was thus 
allied with the eighteenth-century rhetorical tradition in 
criticism, although his poetic practice reflected a number 
of nineteenth-century trends. 

A concluding chapter summarizes the findings, relates 
them to Bryant’s development and achievement, and pro- 
vides illustrations from representative poems. 

Microfilm $2.85; Xerox $9.90. 219 pages. 


WHITMAN’S HISPANIC FAME 
(L. C. Card No. Mic 60-2450) 


Louis Gonzalez, Ph.D. 
Columbia University, 1960 


Walt Whitman’s form and ideas have appeared in His- 
panic literature from the time José Marti made his ac- 
quaintance with the poet in 1881. Many of the articles and 
books from this year up to the nineteen twenties were 
important original contributions that adumbrated many of 
the ideas later developed by Whitman students in other 
countries. Marti and Armando Donoso attempted to find 
coherence in “Song of Myself.” Victor Pérez Petit sug- 
gested Whitman’s technique was based on oratory. José 
Pereira Rodriguez advanced the metaphorical explanation 
that Leaves of Grass showed an organic growth, like rings 
on a tree. In the late nineteen twenties, as a result of the 
strained relations between the United States and several 
Latin American countries, a derogatory attitude set in. 
Latin Americans were urged to reject the bard. The last 
twenty years has brought a flood of translations, critical 
studies, and special celebrations to honor the man and his 
poems. 

In Spain, after Juan Valera presented Whitman to the 
Spanish reading public in 1887, scant attention was paid 
to him until the beginning of the 20th century when Miguel 
de Unamuno enjoyed his contradictory nature. Cebria 
Montoliu wrote a masterly biography in 1913 valuable to 
this day. Spanish critics and poets discussed in relation 
to Whitman include: Eugenio Montes, Guillermo de Torre, 
Eugenio D’Ors, Ramon Pérez de Ayala, Ramon de Basterra, 
Gregorio Martinez Sierra, Leén Felipe Camino, Federico 
Garcia Lorca. 

The translation of Whitman’s works has posed so many 
problems that the titles and poems are analyzed in detail 
under the headings of: sources, selections, order, punctua- 
tion, the gerund, the catalog, the vocabulary, additions, and 
errors. Internal evidence in many cases points directly 
to the French translations as the primary source. The 
direct source has always been important and in contem- 
porary times it has been more common for translators 
to work from the original English. Another source, al- 
though of minor importance, has been the Italian. In com- 
paring the efforts of the many Whitman translators, the 
major attention is given to Vasseur, who was the first to 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





196 LANGUAGE AND LITERATURE 





present a sizable portion of the Leaves. His translations 
have had a widespread influence. 

The influence Whitman exerted on Latin American 
writers is studied at length in José Martf, Rubén Darfo, 
Armando Vasseur, Amado Nervo, José Santos Chocano, 
Manuel Gonzalez Prada, Carlos Sabat Ercasty, Pablo 
Neruda, Pablo de Rokha, and Luis Franco. Over forty 
other poets are studied in less detail. 

There are three important points to bear in mind in 
connection with Whitman’s influence. First, Hispanic 
writers maintain that free verse stems from the American 
poet. Second, Whitman is considered to be the voice of 
American democracy. Third, the influence has an indi- 
vidual character. By this is meant that in no one writer 
will it be possible to find a complete resemblance. The 
Whitman mark differs depending on the writer studied. 

In Marti, it is Whitman’s friendship; in Dario, his prophecy 
for the future; in Nervo, his optimism; in Sabat Ercasty, 
his pantheism; in Martinez Sierra, his insistence on the 
modern role of woman; in Leén Felipe, his heroic quality; 
in Franco, his individualism. Sometimes the influence 
may change in the same writer, as in Neruda, beginning 

in his early years with an emphasis on sex and ending with 
his universal sympathy. Sometimes the influence starts 
very early and is very direct only to disappear altogether 
and suddenly, as in the case of Lugones. Collectively, 
poets have turned to Whitman to find corroboration for 
their belief in poetry as the expression of their individual 
personality. Microfilm $3.90; Xerox $13.75. 303 pages. 


BOURDALOUE WITNESS OF THE INTELLECTUAL 
AND MORAL CRISIS IN SEVENTEENTH-CENTURY 
FRANCE 


(L. C. Card No. Mic 59-6673) 


Edward Joseph Henry, Ph.D. 
New York University, 1957 
Adviser: Professor Maurice Baudin 

When Louis Bourdaloue began his career as a preacher 
before the Court of Louis XIV in 1670, he gave ample 
evidence of his awareness of the intellectual and moral 
climate of his times. The second half of the Seventeenth 
century was in France a moment of suspense with two 
forces engaged in that full strife which usually charac- 
terizes a turning point in history. Almost all of the ideas 
which were to dominate Eighteenth-Century French thought 
had already been expressed and were concurring in a 
rational explanation of all natural phenomena. For a brief 
period after the religious revival of the early seventeenth 
century, there was some sort of balance among the forces 
of Christianity, Humanism and Cartesianism. However, 
the Method of Descartes, which was to guide men in 
scientific pursuits, was soon leading them into unbridled 
speculations which brushed aside the reservations of 
Descartes. This “ivresse cérébrale” eventually caused 
a weakening of the “sentiment chrétien” and shattered the 
plans of Christians to achieve unity. 

Pascal, Bossuet and Bourdaloue are the three greatest 
representatives of the Christian faith during the crisis. 
Pascal urged man to consider the frailty of his being and 
the mystery of a Providence which had made him “un 





roseau pensant.” Bossuet undertook a systematic defense 
of the authority of the Church and its dogmas. Bourdaloue 
was concerned primarily with the question of morality. 
Bourdaloue exhorted his auditors to examine their 

consciences in order to root out the insidious workings of 
selfishness, and he denounced the scandalous abuses of 
King and Court. He based his moral observations on a 
solid theology drawn from the Scriptures and the Fathers 
of the Church and used a positive approach to morality: 
duty in every walk of life. He maintained that man ad- 
vances toward Christian perfection and contributes to a 


* proper social order by the faithful performance of his 


duties. Since the integrity of his own life and the orthodoxy 
of his doctrine are unquestioned, Bourdaloue was himself 
a refutation of the Jansenist’s charges against the Jesuit 
order. 

Although the eloquence of Bourdaloue was designed 
particularly for the tastes of his time, it has qualities 
which are truly great for all time. If we agree that great 
literature is the result of profound knowledge of human 
nature expressed in fitting form, we must acknowledge 
the greatness of Bourdaloue whose persuasiveness was 
universally acclaimed by the best judges during the Golden 
Age of French literature. 

Microfilm $2.95; Xerox $10.35. 226 pages. 


A STUDY OF THE PERIODICAL RECEPTION OF THE 
NOVELS OF THOMAS HARDY, GEORGE GISSING, 
AND GEORGE MOORE. 


(L. C. Card No. Mic 60-2360) 


James Raymond Hodgins, Ph.D. 
Michigan State University, 1960 


Major Professor: James D. Rust 


The great novelists of the Victorian era had died before 
1870 or else had produced the bulk of their works by that 
time. While often chafing at the restrictions imposed by 
the censorship of Mudie’s and Smith’s libraries, they had, 
nevertheless, generally fashioned their novels to please 
the subscribers to the lending-library service. With some 
notable exceptions, the novelists furnished characters and 
ideas appealing tothe insular morality of nineteenth century 
England. 

They created, for example, modest, demure, reserved, 
middle-class heroines reflecting their readers’ idealiza- 
tion of women. They created bold, ambitious, active, and 
dutiful heroes whose moral earnestness always prompted 
right behavior and decisions. Furthermore, their language, 
both in narrative passages and in the dialogue of their 
heroines and heroes was edifying; they reserved sub- 
standard dialogue for villains and lower-class characters. 
The master novelists also omitted from their narratives 
scenes describing sexual activity or sex as a motivating 
force. They emphasized the Victorian belief in optimism 
by showing their characters triumphing over inner feelings 
as well as over external circumstance. Finally, to satisfy 
Mr. Podsnap, they eschewed the continental technique and 
philosophy of naturalism. The critics of the seventies, 
eighties, and nineties learned as children to recognize as 
standard these aspects of the foremost novels. 

After 1870, new writers found that they needed to pattern 
their work after that of the masters or risk critical condem- 
nation. Thomas Hardy, George Gissing, and George Moore 
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deliberately chose the latter course. Hardy, for example 
frequently made his heroines physically attractive, 

his heroes observant instead of active. He permitted 
sex to motivate his characters, allowing adultery and 
infidelity to infiltrate his stories. While his language 
demonstrated reasonable care, his critics carefully pointed 
out flaws. Hardy defied, too, the spirit of optimism by 
writing of despair and suicide and by showing man in the 
grip of an uncaring environment. Though he denied any 
belief in naturalism in literature, periodical critics re- 
proached him for his lapses from traditional standards. 

Like Hardy, Gissing displeased most reviewers, at 
least with his early novels. His heroines came from the 
lower classes; his heroes, pensive and meditative, 
achieved worldly success only by sacrificing integrity. 
Careful with language, Gissing escaped the critics’ sting. 
He did, however, write of prostitutes and mistresses, 
thereby upsetting the widely-held opinion that novels should 
ignore sex. Also like Hardy, Gissing permitted despair to 
triumph and avoided happy endings, at least until he ac- 
ceded to reviewers’ demands for romantic narratives. 

He, too, denied the existence of naturalism. 

Moore announced his intention to be a naturalistic 
writer, but later insisted that he despised naturalism. 

He had, however, offended his critics by portraying hero- 
ines who openly sought or abandoned husbands and by 
presenting unambitious heroes who refused to act as 
society wished. He blundered in language, allowed sex 

to permeate his novels, and emphasized despair and 
pessimism. 

The critics, nurtured as they were on early Victorian 
standards, used the term naturalism to describe the novels 
of Hardy, Gissing, and Moore. These three, however, 
denying the charge, differed among themselves in all but 
one of the features so enraging to their reviewers. What 


they held in common was their belief in man’s weakness 
and his inability to overcome internal or external forces. 
To nineteenth century reviewers, who did not define their 
terms, the pessimism and despair illustrated in the novels 
signified naturalism. 

Microfilm $2.75; Xerox $9.45. 209 pages. 
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A close examination of the novels written by Henry 
James after 1897 reveals a unity of purpose that charac- 
terizes both the style and the idea. He wanted the action 
of his story to be morally significant. Through man’s 
“helpful and ingenious frame” he hoped to demonstrate 
that complete consciousness could be achieved. This kind 
of high intelligence in its ideal state implied for James a 
practice of perception essentially spiritual. His chief 
characters in such novels as The Spoils of Poynton 
and The Ambassadors are born with a moral sense to 
which they Cling in the face of attractive temptations. For 
Fleda and Strether are able to “see” and so their percep- 
tion becomes an intuitive but also a moral realization. 
They make the ‘right” decisions. 

Others not so singularly blessed appear in the final 











reckoning as morally weak, constitutionally unable to 
make the “right” choice. If they possess a family tree of 
impressive length, money, learning and yet lack a com- 
plete consciousness, then they become unworthy of appro- 
bation. 

James concentrates his energies in these novels so 
exclusively to the subtle exhibition of moral values that 
we can apply a general formula: 


James conceives a character caught in a moral 
dilemma, a person acutely aware of the dimensions of 
the dilemma. The objects and incidents that surround 
the person become charged with meaning -- become 
symbolic -- in the hands of James, who constantly 
manipulates the details so as to elicit a particular 
response from his character --and from the reader. 
Both chief character and reader are learning to “see” 
during the progress of the fiction. Indeed the prog- 
ress of the novel is this same openi:.g or maturing the 
consciousness undergoes. As a control, “ames chooses 
men and women in a closed situation where he can 
frame the conversation, the social manoevering, even 
the furniture: anything relevant to his theme. 

Within this picture everything is realistically and 
dramatically expressed, for scene follows scene in a 
manner that tends to pile up revelation upon revelation, 
without the aid of didactic or even of explanatory com- 
ment. The limits of the picture are drawn by the 
central intelligence, or main character. As in the 
Lambinet analogy toward the end of The Ambassadors, 
the final brushstroke is never applied until the end of 
the novel when the accumulated revelations make it 
possible. Then, like the release of a spring, the pic- 
ture is complete; the consciousness is full. The 
whole process, according to James, resembles life 
itself, which also presents its vision of truth as a 
series of events that accumulate meaning. 

As a direct consequence of such presentation the 
reader may deduce the operative standards of right 
and wrong from what he (like the main character) has 
learned to “see.” By intuition and then by the play of 
his own moral sense the reader can make a moral 
evaluation. James will have loaded his consciousness 
with enough evidence to convince him of the moral 
without prejudicing the decision flagrantly or even 
obviously. Microfilm $2.50; Xerox $7.20. 153 pages. 
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Chairman: Professor Christensen 


The object of this study was to provide needed critical 
understanding and appraisal of the works of H. L. Davis. 
A bibliography of all works by and about him was compiled, 
and his poems and short prose works and the available 
information about his life were examined to ascertain his 
philosophy of life and to throw light on his fictional tech- 
nique. Several poems and short prose works and all the 
novels were examined critically to determine their form 
and their merit. 

Findings. Davis’s biography reveals that he was born 
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in Oregon, the region about which he writes most, and that 
he held a variety of occupations in his youth, many of which 
appear in his works. He believed that, though much human 
action is misguided and tragic, man is capable sometimes 
of commendable deeds, which he can learn to carry out 
partly through understanding nature and partly through 
understanding himself. An examination of his poetry shows 
that it developed from discontented searching in the form 
of the pastoral-lyric to a maturity which led him to an 
interest in human character in several monologues. Much 
of the poetry not only provides understanding of his later 
work, but also beautifully relates human emotions and 
desires to natural details. The short prose works include 
three historical essays which apply his philosophy to 
Western history, revealing it as often tragic and unglam- 
orous; several short stories which effectively show man’s 
relationship to nature; and several fine informal nature 
essays. 

The study of the novels shows that three of them are 
about the maturing of teen-aged youngsters against the 
background of the West, in two cases in Oregon. In Honey 
in the Horn (1935), winner of a Pulitzer prize, the main 
character wanders around Oregon, meeting many humor- 
ously and ironically portrayed characters. The novel’s 
panoramic method and technical flaws create an illusion 
of looseness which mars its effectiveness. Beulah Land 
(1949) chronicles the wanderings across the United States 
of two youngsters of mixed white and Indian heritage. 
Though containing some of Davis’s finest writing, this 
novel has many of the weaknesses of Honey in the Horn. 
Winds of Morning (1952) was found to be the best novel, 
revealing man’s ability to live honorably and morally. 
Harp of a Thousand Strings (1947) is the most ambitious 
novel, attempting to relate some events of the French 
Revolution to the founding of a town in the United States 
many years later. Though marred by unbelievable coin- 
cidence and an excessively ironic technique, this novel 
shows Davis’s belief in the story as revealer of human 
goodness. The Distant Music (1957) is about the attempts 
of an Oregon family’s three generations to protect their 
land against an expanding town. Though effectively attack- 
ing the frontier myth, this novel creates an unconvincingly 
mixed effect. 

Conclusions. Davis was found to be a mature author 
kept from greatness because, in his attempt to reveal his 
philosophy of life, he employed some inappropriate tech- 
niques. But he was also found to be among the best of the 
serious Western novelists and an important figure in 
American literature because he has examined realistically 
the frontier, an important phase of American life. In 
failing to consider sufficiently the serious Western novel, 
the critics have virtually ignored an author of some stature. 

Microfilm $2.60; Xerox $9.00. 198 pages. 

















BLAISE CENDRARS: 
FROM ACTION TO CONTEMPLATION. 


(L. C. Card No. Mic 60-2406) 
Richard Montague Payne, Ph.D. 
Stanford University, 1960 


Though Blaise Cendrars has been considered a man of 
action, and though his writings describe mainly aspects of 
an exterior reality, this study argues that Blaise Cendrars’ 





works have a mystic inspiration. With the Baudelairian 
tradition of the poet as a seer and with the discrediting of 
accepted values by both artists and scientists his time 
was auspicious for such an orientation. The Cubist move- 
ment, in which he played a part, was especially concerned 
with a search for a superior reality behind appearances. 

Cendrars’ parentage, acquaintances, and travels sup- 
plied him with an extraordinary background. Though 
actively engaged in life during his youth, he has gradually 
turned from it to his inner self. His poetry, which intro- 
duced a cosmopolitanism into French letters, had a mystic 
intent. At first, he tried to show secret correspondencies 
among things; in the second period, he attempted to com- 
municate transcendental revelation through a distorted 
representation of the material world; and finally, in his 
last poems, he sought to present the mystic essences of 
experiences. Though action is the predominant feature of 
most of his novels, they are also marked by imagination, 
irrationality, and an anti-social tone. Cendrars’ own 
direction is indicated by the meditative quality of Le Plan 
de l’Aiguille (1929). —. 
~ Subjectivity is found in Cendrars’ journalism, and 
many of his contes deal with the unreal. His inner being 
is explored to its fullest, however, in the series of memoirs 
beginning with L’Homme foudroyé (1945). In these books 
he tried, as in his first poems, to show the kinship among 
things. The complexity of his thought is reflected in the 
elaborate sentence structure. 

Cendrars’ early works make clear that he found in 
action a freedom for spiritual development. He believed, 
furthermore, that art could come only from a participation 
in life, and that action should be figuratively expressed in 
literature and in painting. The pace of his prose of that 
time is quick; and a comparison of it with that of his 
memoirs makes his evolution evident. In those last works, 
moreover, the emphasis upon memory and imagination, 
rather than action, demonstrates a shift from the exterior 
world to his inner being in his lifelong spiritual quest. 

Microfilm $2.50; Xerox $7.00. 149 pages. 
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During the greater part of his most influential and 
creative years, William Dean Howells devoted some part, 
at least, of the majority of his best novels to an examina- 
tion of one theme: the conflict between the ideals of country 
and city in late nineteenth century America. He derived 
this theme partially from his own experience, partially 
from his observation of the life about him. To read the 
novels in the light of this theme is to gain in understanding 
both of the individual works and of the development of 
Howells’s thought. 

The greater part of the dissertation is devoted to a 
critical analysis of those novels which most clearly show 
the development of Howells’s ideas towards the country 
and city. Chapter 1 presents his first statement of the 
theme, in A Chance Acquaintance, then analyzes his attitude 
towards the city dweller on vacation, as opposed to the 
native of the New England countryside, in Mrs. Farrell, 
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The Lady of the Aroostook, The Undiscovered Country, 
and Dr. Breen’s Practice. Not yet sure of his sympathies, 
Howells lays here the foundation for much that follows. In 
Chapter 2 A Modern Instance is presented as a transitional 
novel, set partially in the country and partially in the city, 
displaying some of Howells’s earlier confusion, but clearly 
suggesting some of his later criticism of the city. Chapter 
3 argues that in The Rise of Silas Lapham and The Minis- 
ter’s Charge Howells examines and rejects the life of the 
Boston of his time, 4 that in Annie Kilburn, A Hazard of 
New Fortunes, The Quality of Mercy, and The World of 
Chance he extends his condemnation to include the mate- 
rialism of the whole age. Chapter 5 presents the theory 
that by 1893 Howells had already expressed quite clearly 
most of his ideas concerning country and city and that his 
thought in the later 1890’s may best be illuminated by 
reference to his poetry, autobiography, and Altrurian 
romances. Chapter 6 treats The Landlord at Lion’s Head 
and The Son of Royal Langbrith as culminating works, 
which clarify and confirm the earlier tendencies. Chapter 
7 is devoted to summary and to a brief examination of the 
most relevant biographical material. 

In one sense the thesis is an attempt to delineate in the 
novels some of the intellectual background for the fact that 
Howells appears to have paralieled his worldly success by 
a growing personal pessimism. Writing in a notoriously 
materialistic age, he tended more and more towards a 
rejection of the values which he found about him. Observing 
the effects of the Gilded Age first in the cities, he naturally 
identified one with the other, and although he could not 
forget the provinciality of the Ohio of his boyhood he began 
to dwell more on the pleasures to be found there. In time, 
he began to see his ideal of life in terms of a village en- 
vironment which he recognized as no longer existing in 
America, and he noted with regret the passing of its values. 

Because Howells was not always completely sure of his 
own attitude towards either the country or the city, he was 
not always completely successful in his handling of the 
conflict which seems so basic to his work. In addition, as 
a realist, he found himself limited in his artistic presenta- 
tion of didactic materials by the necessity of portraying 
the shapelessness of the world as he saw it. Yet, by con- 
sistent adherence to one principal thesis, he managed in 
the end to create a significant series of novels. 
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The first part of this study presents a synopsis of 
Mann’s writings and a biographical outline which is based, 
in part, on unpublished material made available to me by 
the Heinrich Mann Archives in Berlin. The second part 
contains analyses of criticisms which discuss Mann’s 
works in the order of their publication from 1900 to 1920. 
From an increasingly growing number of articles in news- 
papers and periodicals of this period, approximately sev- 





enty were selected for analysis. Some of these appeared 
in journals which are now defunct and are here brought to 
the attention of the scholarly world for the first time. In 
general, it was found that the critics followed two main 
lines: some tried to evaluate the soundness of the author’s 
procedure in the light of scientific hypotheses; others used 
literary arguments and scientific criteria mainly for at- 
tacks on the author’s ideals. 

It is shown that in the beginning of the twentieth century, 
only a few critics appreciated the works of Mann but that 
his creative genius was widely accepted by 1910. Brand 
praised his “dynamic vision,” his new “condensed” style, 
and the maximum “power-potential” in his written words. 
Obviously, Brand suggested, only an alert reader will be 
able to follow him, for the reading of Mann’s works re- 
quires concentration and attention. Whereas Lucia Frost 
called Mann’s style outstandingly “Michelangelesk,” Kurt 
Martens pointed out that readers must not expect only 
entertainment in his books, despite the often vividly written 
scenes, for Mann’s aim was to stimulate reflection. Men- 
tioning the extremely dramatic style, Friedrich Langer 
said the reader feels himself to be an active participant 
in the life of the onrushing scenes; compressed power 
like that of hundreds of atmospheres can sometimes be 
felt, especially in the expressionistic novels. 

The contents of Mann’s work, especially his historical 
criticism, were bitterly attacked in the last years of the 
first world war. Many conservative and nationalistic 
critics found only hate, defeatism, and cold intellectualism 
in Mann, and many objected to his analyses of Germany’s 
critical problems. Leftist writers, however, were not 
satisfied either. Gerhart Beyer was disappointed by Mann’s 
attitude toward the slow progress of the masses and their 
socialistic leaders in the realization of democracy. Other 
critics, especially those in German-language papers out- 
side of Germany, seemed to appreciate much better Mann’s 
services to his nation. Bernhard Alexander in the Pester 
Lloyd commented on the necessity of an awakening in post- 
war Germany such as Mann advocated, and articles of the 
Wiener Allgemeine Zeitung were similar in content. 

A special chapter is devoted to Mann’s work as an 
essayist and lecturer in 1919 and 1920. Anselma Heine 
saw in him the established leader of a group of young 
literati who admired his élan vital and found encourage- 
ment in his brilliant intellect, his clear vision, and his 
unprejudiced observation. The same qualities, however, 
were deplored and critically attacked by writers in the 
nationalistic press. Karl Strecker, Werner Mahrholz, and 
others wrote alarmed articles against Mann in the Vossische 
Zeitung, the Deutsche Zeitung, and the Taegliche Rundschau; 
their writings are quoted as examples of unscrupulous 
vituperation. The great majority of critics, however, 
expressed positive appreciation. Fritz Diederich in Die 
Neue Zeit and Anselma Heine in Das Literarische Echo 
praised Mann’s courage and foresight; they felt the par- 
ticipation of the progressive intelligentsia to be vital 
in the establishment of Germany’s new freedom and 
democracy. Commenting favorably in the Vorwaerts, 
Joachim Friedenthal approved Mann’s efforts for rapproche- 
ment between the political right and left and encouraged 
his fight for the ideals of human dignity and justice. He 
and others acknowledged Mann’s contribution to the 
analysis of some important causes of the pseudoromantic, 
antiquated ideals of feudalism that had prevailed in 
Germany for generations. 
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ON SOME CLASSES OF NON-CONTINUABLE 
ANALYTIC FUNCTIONS; DIFFERENCE 
PROPERTIES FOR SOME CLASSES OF 

FUNCTIONS ON A LOCALLY COMPACT GROUP. 


(L. C. Card No. Mic 60-2191) 


Francis William Carroll, Ph.D. 
Purdue University, 1960 


Major Professor: J. H. B. Kemperman 


Part One is concerned with analytic functions 
eo 
F(z) = 2 
n=0 
with f(n) real, {a,,} bounded, and, as N-- ©, 
k+N 
inf 2) lal — oO, 
k k+1 
Using a lemma of M. Riesz and certain results from the 
theory of uniform distributions (mod 1), sufficient condi- 
tions are established in order that F(z) have {z: |z| = 1} 
as its natural boundary. For instance: 


| an | e? mrif(n) zm 


, 


(i) For some positive integer r, A’ f(n)—--~ina 
monotone fashion, while A*** f(n)—~— 0. 


(ii) |a,,| = 1 and f(n) is a finite sum of terms 


C n@ (log n)P (log log n)”, with distinct triples 
(a, 8, y), at least one of these terms being of 
higher order than n, and not of the form C n® 
with C rational and a integral. 


(iii) | a,| = 1 and f(n) = An’ sin B n®, where 
At0,Bt0,0<a<l,a+ A >1. 


Moreover, it is shown that certain generalized hyper- 
geometric series represent functions which are analytic 
in {z: |z| < R} but have {z: | z| ~ R} as a natural 
boundary. 

The principal aim of Part Two is to establish that on 
certain locally compact groups G the difference property 
or local difference property holds for each of the following 
classes of functions on G: the class of continuous func- 
tions, and (with suitable definitions), the class of all 
Riemann integrable functions, polynomials, and exponen- 
tial polynomials. Such a class of functions on G is said 
to have the local difference property if the following is 
true: Let A be an open subset of G, and let f(x) bea 
function defined on A such that, for each h in G, both 
functions f(h+x) -f(x) and f(x+h) -f(x) are continuous 
(or Riemann integrable, etc.) on ANM(-h+A) and AN (A-h) 
respectively. Then there exists a (possibly non-measur- 
able) additive function I(x) (that is, ['(x+y) = I(x) + r'(y) 
for all x,y in G), such that f(x) - I(x) is continuous 
(or Riemann integrable, etc.) on A. The class of functions 
is said to have the difference property if the above holds 
at least for A=G. 





The principal results are: (i) The class of continuous 
functions on G has the difference property if G is com- 
pact and second countable, or if G is compact and abelian. 
It even has the local difference property if G is abelian 
and first countable. (ii) The class of Riemann integrable 
functions has the difference property if G is abelian and 
second countable. It even has the local difference prop- 
erty if G is the n-dimensional vector group. (iii) If G is 
abelian, the class of exponential polynomials (and also the 
class of trigonometric polynomials) on G has the differ- 
ence property if and only if G is compactly generated. 
(iv) If G is abelian, the class of polynomials on G have 
the difference property if and only if a certain quotient 
group of G has a finite “Hamel basis”. 

Finally, the notion of weak difference property is 
introduced and applied to obtain such theorems as the 
following: Let G be a locally compact, connected and 
commutative group. Let C be a class of functions of G 
having the weak difference property, and let T; (i=1, 
...,k) be open homomorphic mappings of G onto G. 
Suppose that f,(x),...,f,(x) are functions such that, for 
each y in some set of positive measure, the function 

k 
f(x) + 20 £;(x+T; y) is in C, and, further, that f(x) is 
1=1 
bounded on a set of positive measure. Then f,(x) is inC. 
Microfilm $2.50; Xerox $6.20. 127 pages. 


SUMMABILITY OF ORTHOGONAL SERIES 
(L. C. Card No. Mic 60-2199) 


Dan John Eustice, Ph.D. 
Purdue University, 1960 


Major Professor: Daniel Waterman 


Let { ¢ (x) } be an orthonormal system on the interval 
[0,1]. The summability almost everywhere of orthogonal 
series Da,, ¢,(x) by Riesz summability methods, R(A,1), 
is investigated. The coefficient series is real and square- 
convergent. Riesz summability methods are defined in 
terms of a positive, increasing function A(n). R(A,1)- 
summability includes (C,1)-summability as a special case. 

Zygmund (Fund. Math., 10(1927), 256-362) and Borgen 
(Math. Annalen, 98(1928), 125-150) have shown that 
(C,1)-summability almost everywhere of an orthogonal 
series implies strong (C,1)-summability a. e. This is 
generalized to an arbitrary R(A,1) method. It is shown 
by an example that the R(\,1)-summability a. e. of the 
sequence of partial sums does not, in general, imply the 
R(A,1)-summability of subsequences of the sequence of 
partial sums. A theorem of Tandori (Acta. Univ. Szeged., 
20(1957), 14-18) stating a condition under which (C,1)- 
summability a. e. does imply strong (C,1)-summability a. e. 
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of all subsequences of the partial sums is generalized to 
R(A,1)-summability. Our condition is that the coefficient 
sequence should be such that Da,[log log A(n)]* converges. 
Two further results of a similar nature are also proved. 
Attention is then directed to (C,1)-summability. De- 
note by S,, the n-th partial sum of an orthogonal series. 
Suppose { n;,} is a sequence of integers such that An;,= 


Nk +,-N, tends to +co as k—~co and {S,, } is (C,1)-sum- 
mable a. e. It is shown that there exists a sequence {m,} 
such that {Sm} is (C,1)-summable a. e. and such that 
the number of terms of {m,} in the interval (nx NK; ) 
tends to +co as k—-oo. We also consider the order of the 
number of terms of {m,} in (n,,n,4,), where {n,} isa 


sequence of either (C,1)-summability or convergence. 

This investigation is based on a generalization of a theorem 
of R. P. Gosselin (Proc. Amer. Math. Soc., 7(1956), 392- 
397) and results of the author on Riesz summability. When 
{n;, } is a sequence of convergence and L;, = [An;/log*n,,, J, 


we have that there exists a sequence {m,} with L; terms 


in (nx ,N,,) such that {S,,,} converges a. e. It is also 


shown that if {m,} is a non-decreasing sequence of 
integers, my,—-co as y— co, and {n,} is the sequence 
obtained from this by deleting repetitions, then the (C,1)- 
summability a. e. of {S,,,,} is equivalent to the summa- 
bility of {S,, } by a particular R(A,1) method. 


Finally, the relationship between collections of ortho- 
normal systems and R(A,1) methods is discussed. It is 
shown that for every countable collection of R(A,1) methods 
there is another R(A,1) method stronger than all in the 
sense that it will sum any orthogonal series summable by 
a method in the collection. Another result, closely related 
to this, is that, given a countable collection of orthonormal 
systems, there exists an R(A,1) method which sums every 
orthogonal series which can be formed from the collection. 

Microfilm $2.50; Xerox $3.00. 58 pages. 


ONE-DIMENSIONAL RETRACTS 
(L. C. Card No. Mic 60-2222) 


Anthony Thomas Lauria, Ph.D. 
Purdue University, 1960 


Major Professor: C. J. Neugebauer 


The purpose of this thesis is to develop conditions 
under which a Peano space P with degree of multico- 
herence r(P) < co can be retracted onto a regular curve 
by a monotone mapping. The principal results in this 
direction are stated in the following theorems: 


(i) If r(P)< o«, then for each non-negative integer 
k < r(P) there exists a regular curve Ry, CP 
with r(Ry~) = k such that R, is a retract of P. 
For the case k = r(P) the retraction can be 
chosen to be monotone. 





(ii) If r(P) = r(R), then R is a monotone retract of 
P if and only if P is not unicoherent about R. 


(iii) If r(R) = r(P) and a is an arc in P such that 
RNa is just an endpoint of a, then RUa isa 
monotone retract of P if and only if R is. 


These results are then used to obtain a characterization 
of Peano spaces of finite degree of multicoherence which 
is an extension of a characterization theorem for unico- 
herent Peano spaces proved by G. T. Whyburn. 

Moreover, a new proof is given of the theorem that a 
dendrite is an absolute retract in the class of normal 
Hausdorff spaces. This implies the following theorem: 

A one-dimensional subset D of a unicoherent Peano space 

P is a monotone retract of P if and only if D isa 

dendrite, a result that is generalized by (ii) above. 
Microfilm $2.50; Xerox $4.40. 81 pages. 


TWO METHODS USING POWER SERIES FOR 
SOLVING ANALYTIC INITIAL VALUE PROBLEMS 


(L. C. Card No. Mic 60-2295) 


Glenn Edwin Lewis, Ph.D. 
New York University, 1960 


Adviser: Professor Fritz John 


Given any analytic non-characteristic initial value 
problem it is possible to obtain a truncated power series 
as an approximation to the solution 4 la Cauchy-Kowalew- 
ski. The complete power series, from which the trunca- 
tion comes, may not have a domain of convergence large 
enough to cover the area of interest. Therefore, a method 
for continuing truncated power series is needed similar 
to analytic continuation for the complete power series. 
Two methods for continuing these truncated power series 
are given. 

The obvious thing to do is to treat the truncated power 
series as if it were the complete power series and to 
analytically continue this truncated power series. Clearly, 
this is doomed to fail. The truncated power series is but 
a polynomial, say in x of order k, and analytic continua- 
tion about a point x, of this polynomial simply expresses 
this polynomial in powers of (x-x.) and does not change 
its values anywhere. As k goes to infinity (i.e. more and 
more terms of the original power series are taken), the 
resulting polynomials must diverge for any point which is 
reither in nor on the boundary of the domain of conver- 
gence of the original power series. However, if a certain 
proportion of the high order terms of the polynomials 
expressed in powers of (x-x,) are discarded, the approxi- 
mations will converge to the desired value as k goes to 
infinity. This is called the first method of continuation, 
is described in detail, and a proof of convergence as k 
goes to infinity is given. 

The second method of continuation uses a different 
approach. As in the first method, a truncated power series 
is computed on the initial surface; but, now, this truncated 
power series is used to approximate initial data on a new 
initial surface. From this new initial data a new truncated 
power series is computed using the differential equations 
again. If the new initial surface satisfies certain restrictions 
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and if the order of the new truncated power series is a 
certain fraction of the order of the old truncated power 
series, then it is shown that this new truncated power 
series converges as the number of terms goes to infinity 
for arguments outside of the domain of the original power 
series. 

These two methods are applied to the problem of find- 
ing the supersonic flow past a blunt axisymmetric body 
and the results are compared. 

Microfilm $2.50; Xerox $3.60. 63 pages. 


ON THE BRAID GROUP 
(L. C. Card No. Mic 60-2296) 


Seymour Saul Lipschutz, Ph.D. 
New York University, 1960 


Adviser: Professor Magnus 


The action of the elements of the braid group B,, on the 
quotient group F,/Fn is investigated. Here F,, is the 
free group on which B, acts, and Fy, is its second de- 
rived group. 

It can be shown that elements of B,, which induce the 
identity automorphism in F,/F}, belongs to a normal 
subgroup R of B,. We show that all the groups of the 
lower central series of R and even all the groups of the 
derived series of R contain elements which do not induce 
the identity automorphism in F,/F},. The method used 
is that of an expansion of the elements of F,/Fy, ina 
Lie ring. By a counting argument, certain results about 
the effect of higher terms in the lower central series of 
R on the first non-trivial terms of the expansion in the 
Lie ring can be obtained. 

We are led to the above investigation since the trans- 
formation problem for the braid group B,, could be 
approached if a representation of B, in terms of finite 
matrices could be obtained, and this matrix representation 
depends upon the nonexistence of braids which induce the 
identity automorphism in F,/Fy . 

Microfilm $2.50; Xerox $3.00. 28 pages. 





A BOUNDARY LAYER THEORY 
FOR ELASTIC PLANE STRESS 


(L. C. Card No. Mic 60-2297) 


Stanley Locke, Ph.D. 
New York University, 1960 
Adviser: K. O. Friedrichs 
The equations of plane stress are derived from the full 
linear theory of elasticity by assuming the stresses ina 
cylindrical elastic body to have a series expansion in 
powers of the thickness and showing that the first terms 
of these series satisfy the equations of the plane stress 
theory. This shows the plane stress theory to be the 
correct lowest order approximation to the general theory. 
It is then shown that the second terms, the terms of first 


| 





order in the thickness, also satisfy the plane stress 
equations. 

The simplified boundary conditions for the plane stress 
equations are derived from the general boundary condi- 
tions by assuming the stresses in a neighborhood of the 
edge to have a second series expansion in powers of the 
thickness. It is shown that the first terms of these series 
satisfy the general boundary conditions along the edge and 
approach in value those of the plane stress equations at 
points away from the edge. For a special class of bounda- 
ries it is further shown that the second terms in these 
series approach non-vanishing values away from the edge. 
These values constitute the boundary conditions for a 
problem identical to the plane stress problem whose 
solution is a correction to the plane stress problem. 

Microfilm $2.50; Xerox $3.00. 52 pages. 


DIFFERENTIATORS FOR LINEAR 
SECOND ORDER PARTIAL DIFFERENTIAL 
EQUATIONS OF ELLIPTIC TYPE 


(L. C. Card No. Mic 60-2299) 
Charles William Lytle, Ph.D. 
New York University, 1960 


Adviser: Lipman Bers 


Given the second order linear partial differential 
equation 


L[¢] = jj P xix; i ” Aidxji + Aod= 0 


(1) 


in a domain A, a differentiator for this equation is a 
differential operator 


™ t) ; 2 
(2) oe PR ae * Pee with 2B, © 9, 





for which there exists a second equation, 
(3) L:[¢] ™ i% Ajj? xix; * 7 Ao? - 0, 


with the property that in A, for every solution ¢ of (1), 
D¢ is a solution of (3). All coefficients are functions of 
X,,-..,Xy and all summations are from 1ton. Only 
coefficients which are analytic in A are considered, 
however. 

The existence of a differentiator for an analytic second 
order elliptic equation is shown to be equivalent to two 
other problems. First, the existence of a solution of a 
certain system of partial differential equations which, 
for n > 2, is overdetermined; second, the existence of 
an analytic coordinate transformation under which equa- 
tion (1) will take on one of two canonical forms. 

For both of the equivalent problems existence is shown 
when n = 2. The results are then used to provide an 
independent proof of the existence of successor pairs in 
the theory of pseudoanalytic functions. The question of 
existence for n > 2 is not resolved. 

In the process of proving the equivalence of these three 
problems it is shown that if every solution of one linear 
differential equation, M[¢] = 0, is also a solution of a 
second linear differential equation, N[¢] = 0, then there 
must exist a differential operator D, which, when applied 
to M,yieldsN. Microfilm $2.50; Xerox $3.00. 27 pages. 
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ON EMBEDDINGS OF SPHERES 
(L. C. Card No. Mic 60-2104) 


Barry C. Mazur, Ph.D. 
Princeton University, 1959 


The main result of this thesis is the proof of the fol- 
lowing theorem: 

If ¢: S° —- R™™ is a nice embedding of the n-sphere 
into euclidean space, ¢ can be extended to a homeo- 
morphism, 


o* : D"=* _ R™* 


where D™* is the (n+1)-cell. The criteria of niceness 
trivially includes differentiable embeddings, and also 
includes the category of combinatorial embeddings by the 
recent work of Noguchi and Stallings. In either of the two 
cases, differentiable and polyhedral, the extension ¢* can 
be made differentiable or polyhedral except possibly at 
one interior point. In the differentiable case this result is 
the best possible, insofar as examples of differentiable 
embeddings exist, which allow no diffeomorphism exten- 
sion to D™*?. It is yet unknown whether the situation is 
analogous in the polyhedral case. 

As a corollary to the main theorem, the following is 
proved. 

The open star of a vertex in a triangulated manifold is 
homeomorphic with euclidean space. 

Microfilm $2.50; Xerox $3.00. 30 pages. 





GOODNESS - OF - FIT TESTS FOR 
APPROXIMATE HYPOTHESES 


(L. C. Card No. Mic 59-4086) 


Judah Isser Rosenblatt, Ph.D. 
Columbia University, 1959 


The testing of goodness - of - fit by standard tech- 
niques often leads to the paradox of almost sure rejection 
of the null hypothesis, as the sample size grows large. 
This is because most theories are only approximations 
to the exact governing law. For this reason, the null 
hypothesis is enlarged to include distribution functions 
“approximately” in the null hypothesis, for “approxi- 
mately” defined in several ways. 

Tests of these “enlarged” hypotheses are developed, 
and their characteristics are investigated. These tests 
are based on three distance measures, d;, dz, and ds, 
where 


di(F,H) = sup | F(x) - H(x) |, 


d2(F,H) = sup |[F(x,) - F(x,)] - [H(x,) - H(x,)]|, 


X2>X\ 


d,(F,H) = f (F - H)? dF. 


-o 


Results are obtained where the original null hypothesis 
was simple, and where the original null hypothesis was a 
translation - scale parameter family of distribution 
functions. Some results were also obtained for the multi- 
variate case. 

As a by - product, some new results were also obtained 
concerning the choice of sample size in the Kolmogorov - 
Smirnov tests of fit. 

Microfilm $2.50; Xerox $7.40. 156 pages. 
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GEOCHEMISTRY AND MINERALOGY OF 
THE ZOISITE-EPIDOTE GROUP 


(L. C. Card No. Mic 60-2169) 


George Robert Rapp, Jr., Ph.D. 
The Pennsylvania State University, 1960 


Orthorhombic zoisite has been synthesized by hydro- 
thermal methods using a gel of the composition of iron- 
free zoisite, CazAl;Si,;0,2OH, as the starting material. 
From this starting material an Fe-Mg-free idocrase has 
also been synthesized and its optical and cell constants 
determined. The indices of refraction (for the sodium D 
line) are N, = 1.710 and N,= 1.702. Cell constants for 
this idocrase are a, = 15.25 andc, = 11.8. Breakdown 
reactions for zoisite and idocrase involving anorthite, 
grossularite and corundum were determined for a series 
of pressures and temperatures and the fields of stability 
were located approximately. 

Thirty-nine naturally occurring members of the zoisite- 





epidote series were analyzed and the optical constants and 
cell parameters were determined. The variations of ng, 
ng, Ny, Ny-Ng and optic angle for the whole series and 
the variations of a,, b,, C,, 8 angle and unit-cell volume 
for the monoclinic members have been determined as a 
function of FezOs content. The variation of optical prop- 
erties with ferric-iron substitution for aluminum is 
apparently continuous throughout the zoisite-epidote 
(orthorhombic to monoclinic members), increasing regu- 
larly with increasing ferric-iron content. At approxi- 
mately 4-5% Fe,O, the series changes from orthorhombic 
optically positive to monoclinic optically positive or nega- 
tive. Increasing Fe,O, in the monoclinic series favors 
the change of optic sign from positive to negative. 

The series zoisite-epidote is continuous chemically; 
the 39 natural specimens studied have compositions 
covering the entire range from Ca,Al,Si,0,,OH to 
Caz2Al2 FeSis;0:2OH with no evidence of a significant gap 
in composition. Crystallographically the series is dis- 
continuous; crystals having compositions between Z0100 Epo 
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and ZoO7sEp2s are orthorhombic whereas in the range 
ZO7sEp2s to ZOoEpiog the X-ray studies show that the 
crystals are monoclinic. Contrary to the evidence pre- 
sented in published data on this series no evidence of a 
compositional overlap between the orthorhombic and 
monoclinic series was found in this study. 

It is proposed that the hiatus at Zo,,Ep., is a result of 
a symmetry change in the orthorhombic or monoclinic 
series resulting from a polymorphic transformation al- 
though no evidence of such an inversion could be found. 





The terms a- and 8-zoisite should be abandoned as no 
evidence was found for crystals with two different sym- 
metries having the same chemical composition. The term 
clinozoisite is unsatisfactory for the same reason al- 
though it could be retained for crystals having a 
definite range in composition, i.e. from Zo7sEp25 to 
ZO 25 Ep7s- Microfilm $2.50; Xerox $4.60. 88 pages. 


MUSIC 


A HISTORY OF MUSIC EDUCATION 
IN THE LOS ANGELES CITY SCHOOLS 


(L. C. Card No. Mic 60-2345) 


Francis Hill Baxter, D.M.A. 
University of Southern California, 1960 


Chairman: Professor Rush 


The purpose of this study was to report the growth and 
development of music education in the Los Angeles City 
Schools from its origin to the present. 

The Los Angeles Public Schools were established in 
1853. The employment of a special music teacher, how- 
ever, was delayed because of a lack of funds until No- 
vember 1885, when Professor R. L. Kent was hired to 
teach music part time in the high school and in the class- 
rooms of all elementary school teachers who would pay 
him $2.50 a month. The first high school performing 
organization, the boys’ glee club, appeared in 1887, six 
years before the formation of the first orchestra. In 1890 
J. C. Dunster was employed to teach music part time. 

Juliet Powell Rice was elected principal of music in 
1892. Her duties, in addition to teaching, included some 
supervision in which her goal was to help teachers do 
more uniform work. Sight reading was stressed; there 
was little rote singing above the first year of school. 
Two-part songs were attempted in the third grade. Many 
teachers resented this supervision. 

The first supervisor of music was Gertrude Parsons, 
appointed February 1897. Her standards of music educa- 
tion were high. While developing the ability to read at 
sight, Mrs. Parsons desired to cultivate a love and ap- 
preciation of music. Above all, however, the chief aim of 
music teaching was to build character. 

Kathryn Stone, succeeding Mrs. Parsons in 1900, 
continued the basic philosophy of Mrs. Parsons. She 
served for thirty years. 

In 1903 Jennie Jones, a kindergarten teacher, organ- 
ized a small orchestra in the Grant Avenue Elementary 
School. By 1931 the elementary schools orchestra depart- 
ment had grown to 227 orchestras with 4,000 players, six 
to twelve years of age. 

Beginning in 1904 at the high school level, Gertrude 
Parsons, assisted later by Louis W. Curtis and others, 
developed a wide-range music program including music 





history, appreciation, sight reading, harmony, and choral 
and instrumental performing organizations. The music 
program spread rapidly, along with the city. Bands 
developed, especially in the 1920’s. Operettas received 
outstanding productions. Polytechnic High School offered 
a complete course of study in music by 1913. 

In 1929 the administrative responsibility for the music 
of the entire school system was for the first time placed 
in the hands of one person, Louis W. Curtis. During his 
sixteen years in office, the department became more 
closely integrated, the instrumental program was strength- 
ened, and efforts were made to establish a consecutive 
program of musical experiences from kindergarten through 
high school. A creative approach was substituted for 
abstract drill. A cappella choirs were introduced in 1930. 

Since 1946 William C. Hartshorn has served as head 
supervisor. Together with a staff of supervisors, assist- 
ant supervisors, and special teachers, he is responsible 
for the music offerings for more than one-half million 
students in over 500 schools. Probably the outstanding 
development of the last decade was the evolution of a deep 
and broad philosophy of music education. This has proved 
to have value for both the present and the future. The 
music literature used throughout the schools is now of 
highest quality. Strenuous technical drill has been elimi- 
nated, but performance level is very high. Thousands of 
students participate in festivals and attend the Symphonies 
for Youth by the Los Angeles Philharmonic Orchestra or 
the performances of the Guild Opera. 

The true worth of music education in any community, 
however, will not be found in comparative enrollments, 
nor in technical attainments by performing musicians; 
it can be realized only when an elevated cultural level is 
the result of that program. It will be revealed best 
through the lives of those touched by that host of devoted 
music teachers who constantly strive to bring refinement 
to the human spirit. The Los Angeles Schools have 
reflected a consistently growing concern for the best in 
music for all their students. This has been encouraged 
and promoted by a succession of dedicated music teachers 
and supervisors. 
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AN INTRODUCTORY STUDY OF THE 
ENGLISH THREE-PART STRING FANCY 
[with a] MUSICAL SUPPLEMENT 


(L. C. Card No. Mic 60-2263) 


Everett Franklin Nelson, Ph.D. 
Cornell University, 1960 


The development in England of that “most principal 
and chiefest kind of music which is made without a ditty” 
-- the instrumental Fancy -- is the subject of the present 
study. This study of the English Fancy is limited. It 
surveys (304) Fancies for three string parts with and 
without keyboard accompaniment, representing works by 
nearly every Fancy composer from ali stages of the 
Form’s development. Thus, many of the findings of this 
thesis may be applied to the whole repertory of Fancies 
for two, three, four, five, and six parts. The three-part 
Fancies, most numerous of all, make the most convenient 
subject for a thorough survey by one student. 

The first chapter includes discussions of chamber 
music activity in Seventeenth-Century England and short 
considerations of the King’s Music, amateur musicians, 
stringed instruments of the period, and characteristics 
of Fancy manuscripts. 

The second chapter involves a consideration of the 
Continental and English historical backgrounds of the 
Fancy and a survey of such musical characteristics as 
counterpoint and form, melody and harmony, instrumenta- 
tion and texture, continuo and keyboard performance, and 
the In Nomine and cantus firmus structure as these relate 
to the development of the Fancy form. 

Chapters Three, Four, and Five include discussions of 
twenty-five composers and their three-part Fancies. The 
four hundred and thirty-seven musical examples used in 
the study to illustrate the characteristics of the work of 
each composer are an important part of this style-study. 
In order to present musical examples in context, those 
three-part Fancies which are referred to in the examples 
and which have not been published previously are added 
in a second volume. It is hoped that these fifty-three 
Fancies will be a useful addition to the available modern 
scores of this music. 

The variation of style within the works of individual 
three-part Fancy composers was often extensive. Be- 
ginning with the Fancies of Tomkins this variation in style 
reveals both conservative and progressive features. The 
contrasting styles within the Fancy compositions of indi- 
vidual composers reflect the varied nature of the Fancy’s 
development. This variety is so great that no simple 
summary can do justice to it. The studies of Bock, 
Meyer, and Warner, which are the most detailed before 
the present study, yield to the temptation of hasty general- 
ization. The present study corrects their mistakes, with- 
out proposing any similar generalization. 

This introductory study includes analyses of the 
majority of the three-part Fancies written from c. 1580- 
to 1680 and discussions of matters relevant to their 
musical style. The inclusion of unpublished Fancies in 
Volume II by such little-known composers as Richard 
Cooke, George Jeffreys, John Okeover, and Richard Mico 
as well as those by Thomas Lupo, Giovanni Coperario, 
Thomas Tomkins, Orlando Gibbons, Michael East, William 


Lawes, John Jenkins, and Matthew Locke, gives the reader 

an opportunity to become familiar with the musical de- 

velopment of the three-part string Fancy in England. 
Microfilm $14.00; Xerox $50.00. 1109 pages. 
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It is the purpose of this investigation to determine the 
pattern of change in the performance scores on certain 
variables, representing elemental parts of the aural and 
notated language of music, measured at certain points in 
a music curriculum; the relationships between perform- 
ance on these variables and success in music theory at 
certain criterion points in the basic two-year integrated 
sequence of college level courses in music theory; the 
interrelationships and the changes in interrelationships 
among these variables; and the degree to which per- 
formance levels are retained after training is completed. 

For the purpose of this investigation a work-sample 
test was constructed, recorded on magnetic tape, and 
given to 240 students in groups of various sizes at six 
different points in the four-year course of music study 
at The Ohio State University. The test was constructed 
to investigate performance in the three elemental cate- 
gories: intervals, scales, and chords. Each elemental 
category was divided into two subcategories: notation 
and aural identification. 

Four variables were measured in each elemental 
category: (1) Notation Speed: the ratio of the number of 
notation items attempted in the allotted time to the number 
of notation items presented; (2) Notation Accuracy: the 
ratio of the number of notation items correct to the num- 
ber of notation items tried; (3) Notation Output: the ratio 
of the number of notation items correct in the allotted 
time to the number of notation items presented; (4) Aural 
Identification: the ratio of the number of aural items 

















correct to the number of aural items presented. 

In order to investigate the pattern of change in per- 
formance with progress through the curriculum, the 
analysis of variance combined with the Duncan Studentized 
Range Test as modified by Kramer for groups of various 
sizes was applied to test differences between pairs of 
means. The relationships among variables and their 
relationship to success in music theory were investigated 
by means of product-moment and multiple correlation. 

Summary of Results—Performance level on test vari- 
ables changes with place in the basic sequence of music 
theory courses. Changes in performance level are related 
directly and specifically to course content. Learning may 
be inferred. The level of performance on the 12 test 
variables retained after training is completed is not less 
than and usually not more than the level attained at the 
end of specific training. Performance on each test vari- 
able is related to success in the basic sequence of inte- 
grated courses in music theory. Performance in all 
elemental categories, all subcategories, and each of the 
12 test variables considered individually is highly related 
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to success in the basic sequence of courses in music 
theory. The number of relationships and the degree of 
relationship tend to increase with progress through the 
basic sequence of courses in music theory. Except for 
small but consistent relationships between aural interval 
identification and aural chord identification and among 
notation speed scores, performance in each category and 
subcategory is highly specific. The variance in notation 
output is accounted for by a combination of speed and 
accuracy. Speed and accuracy are not related to each 
other. 

Application of results to the basic sequence of courses 
in music theory and recommendations for further research 
are discussed in terms of recent findings in the psychology 
of learning. A suggested orientation is given for experi- 
mental research in the field of music. 

Microfilm $2.50; Xerox $6.60. 136 pages. 


THE BACKGROUND OF THE 
SOUTH INDIAN RAGA-SYSTEM. 
VOLUME I: TEXT. 
VOLUME II: MUSIC. 
VOLUME III: EXAMPLES. 


(L. C. Card No. Mic 60-2106) 


Harold Stone Powers, Ph.D. 
Princeton University, 1959 


The Background of the South Indian Raga-System has 
three volumes, consisting of text, musical compositions 
and examples referred to in the text, respectively. Only 
Volume I (text) is summarized here. 

Part I (The Synthesis of Theory and Practice): South 
Indian classical music is an ideal field for study, because 
it has widespread, living roots, and it is easily accessible, 
from both practical and scholarly viewpoints, once the 
terminology is mastered. The differences in terminology 
between present South Indian usage and ancient usage, 
among other things, indicate that a new style was growing 
up in the 16th century. Certain terms continue in use, but 
new ones are added, replacing some old ones. Many of 
these terms have literal equivalents in Western musical 
terms, but two important ones do not. Raga means “mode” 
only in a broad sense, as a collection of formulae; the 
presumed Gregorian limitations of scale (one mode only 
to each scale) do not apply. Svara means not only “tone” 
(or scale-degree) but also, occasionally, “interval”, and 
most importantly, “tone” plus its characteristic “orna- 
ment”. An important new term is melakarta (“parent- 
scale”). The development of an elaborate scale-theory is 
bound up with the growing importance of this term. This 
development occurs in the 16th and 17th centuries; the 
melakarta-system of scales reached a rigid and consistent 
form in the 18th century. It stems originally from the 
fixing in place of hitherto movable frets on the vina. 

The basis of the modern style, and the bulk of the 
modern (composed) repertoire dates from the late 18th 
and early 19th centuries, at and after the time of the final 
hardening of the theoretical scheme. The essentially 
orally-transmitted work of the three great poet-composers 
of this era, viz., Tyagaraja, Muttuswami Diksitar, and 
Syama Sastri, is related to, but not constrained by, the 











scale-system. For them the raga as a collection of tradi- 
tionally associated musical motifs is the basis of composi- 
tion as well as improvisation. But since their time the 
raga has come to be more and more “regulated” by a 
simple ascending-descending pattern of tones in the scale 
to which each raga has been assigned. One indication of 
this growing dominance of theory over practice and tradi- 
tion is the proliferation of new ragas in the 19th century, 
ragas whose only distinguishing features are directly 
related to their intervalic successions. In recent years 
there has been some concern over this “mechanization” 

of the South Indian ragas. 

Part II (The Analysis of Svaras and Phrases): A closer 
attention to details of phrase-structure would provide a 
theoretical foundation more solid than the commonly- 
accepted scale-theory. A simple, essentially mechanistic 
method for describing the “atomic particles” of raga- 
formulae and phrases, is based on a careful description of 
the vina and its manner of being played. A means of 
representing these manners of playing in staff notation 
(with one type of pitch-modification, one dynamic modifi- 
cation, and a few ornament symbols) is described, and the 
historical background of notation of Indian music is pre- 
sented. 

A final term, gamaka (ornamented note, ornament) is 
introduced, and the history of its use in South India is 
outlined. These “ornaments” turn out to be not only the 
central problem in transcription, but also the central 
feature of the contemporary style; some are simply man- 
nerisms, and can be ignored; some are determined by the 
relationship of their “tones” to each other, and to the 
drone, and hence function as carriers of melodic motion, 
or as indicators of “dissonance”; some are “free”, and 
are by themselves characteristic, in association with 
certain scalar degrees, of individual ragas. A close rela- 
tionship is found between the means of production on the 
vina and the melodic function of ornamented notes. It is 
also discovered that the available tones in the scale- 
system can be divided into several categories according 
to which types of ornament are applied to them, and that 
these categories can be used to predict what sort of 
ornament any given tone must have. It is further found 
that only six out of sixteen (or twelve, excluding “enhar- 
monics”) tones in the (octave) system may ever be used 
without ornament of some sort, and that these six bear 
simple harmonic ratios to the drone-tonic (1, 9/8(10/9), 
5/4, 4/3, 3/2, 5/3). It is suggested that any microtonal 
features the remaining tones may show are merely 
inevitable concomitants of their ornamentation and of 
their relationship with adjacent “harmonic” tones. 

Many examples are discussed. The basic forms of the 
ornaments are shown first. Then the relationships pos- 
sible on various structural levels among tones in small 
groups are shown. Finally, it is shown how such groups 
are combined in various ways to produce phrases, each 
of which is recognizable as belonging to one, and only one 
raga. The relationships of rhythmic and dynamic sub- 
tleties in the ornaments are briefly discussed; they are 
generally predictable on the basis of pitch and motion. 
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QUANTZ’S VERSUCH EINER ANWEISUNG 
DIE FLOTE TRAVERSIERE ZU SPIELEN: 
A TRANSLATION AND STUDY. 
(VOLUME I: Translation. VOLUME I: A Study.). 


(L. C. Card No. Mic 59-4974) 


Edward Randolph Reilly, Ph.D. 
University of Michigan, 1958 








The aim of the present dissertation is to provide a 
complete English translation of Quantz’s Essay of a Method 
for Playing the Transverse Flute (1752), and a study of the 
treatise in relation to the musical culture of the period in 
which it appeared. 

The translation is based on the first and third German 
editions (1752 and 1789), revised in the light of the French 
translation published in Berlin in 1752 under Quantz’s own 
auspices. The historical position of the treatise is ap- 
proached from several different angles: 1) Quantz’s life 
and, specifically, his musical training; 2) Quantz’s music; 
3) the structure of the treatise, and its background in 
earlier works on music; 4) the influence of the treatise, 
as reflected in translations, borrowings, recommendations, 
and criticisms. 

Study of Quantz’s life shows that his early training was 
that of a German town musician of the day. The years 
from 1718 to 1740, spent in the service of the Dresden 
court, are the most decisive from the standpoint of his 
musical development. During this period he turned 
seriously to the transverse flute and became well known 
as a virtuoso on it. He became acquainted with both the 
prevailing Italian and French styles in Dresden, and sup- 
plemented his knowledge through an extended stay in Italy, 
and shorter visits to France, England, and Holland. He 
turned seriously to composition. From his experience he 
developed, under the influence of Pisendel, the so-called 
“mixed style” of performance and composition, combining 
Italian and French elements, explained in the Essay. 

Quantz’s compositions, largely trio sonatas, solo flute 
sonatas, and concertos, provide concrete examples of the 
types of composition and musical style to which the pre- 
cepts of the Essay are directly applicable. Quantz’s style 
of composition shows a modification and simplification of 
late Baroque style, and approaches some features of early 
classic style. The special features of Quantz’s style indi- 
cate that greater care is necessary in applying the princi- 
ples of the Essay than has been the case in the past. 

Analysis of the structure of the treatise indicates that 
it is a composite of three treatises in one. The first is 
designed to train a solo performer, the second to indicate 
the duties of accompanists, the third to provide a basis for 
criticism through general knowledge of forms and styles 
of the day. 

A review of the treatises dealing primarily with per- 
formance which were written before the Essay shows that 
it was quite unique in its total plan and the execution of 
that plan. Although there are precedents for a number of 
portions of the Essay, Quantz nowhere borrows directly 
from other writers. No instrumental tutor prior to the 
Essay equals it in the variety of material covered or in 
the detail with which it is covered. 

Editions, translations, criticisms, and recommenda- 
tions of the Essay show that it was known in varying 
degrees throughout Europe, and was generally highly 
esteemed. Its popularity and influence can be established 








most fully in Germany and Holland. In England, France, 
and Italy, there is evidence that it was known, but not that 
it was particularly influential. Criticism is limited largely 
to one or two points connected with the flute. 

The general conclusions reached in the study may be 
summarized as follows: 1) the Essay is primarily the 
fruit of experience and knowledge gained by Quantz during 
his stay in Dresden and his tour of Europe; 2) the tenets 
of the Essay are directly associated with a specific style; 
3) the Essay should be studied in the light of this style; 

4) although highly esteemed, certain portions of the Essay 
became outdated with changes in musical style. 
Microfilm $11.10; Xerox $39.60. 879 pages. 
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To judge from the meager amount of his music that has 
come down to us, Faugues was primarily a composer of 
Masses a 4; there is no reliable evidence that he ever 
wrote in any other form. Faugues’s name survives in only 
a few documents that can be called primary sources. 
Tinctoris, who mentions the composer three times in his 
Liber de arte contrapuncti (1477) and twice in his Propor- 








tionale (c. 1475), refers to him as “Guillermus Faugues,” 


“G. Faugues,” or simply “Faugues.” The text of Com- 
pere’s motet Omnium bonorum plena lists “Faugues” 
among composers of the time. The anonymous author of 
a treatise at the library of El Escorial (MS c.iii.23 of 

c. 1482) gives the composer’s name as “Buillelmus 
Faugueus.” Among the musical sources, Cappella Sistina 
Codex 14 contains an attribution to “G. Faugues” (not, as 
has been claimed, “V. Faugues”) for the same Missa 
L’Homme armé that is preserved anonymously in Verona 











MS DCCLXI. The Modena version of this Mass, found in 
the Biblioteca Estense, a.M.1.13, is attributed there simply 
to “Faugues”; however, the Missa Je suis en la mer that 


Since two sources give “Guillermus” (“Buillelmus” is only 
one of the many misspellings in the Spanish treatise men- 
tioned above) as the composer’s first name, and two others 
give “G.” as the first initial, the assertion found in many 
reference works that Faugues’s first name was or may 
have been “Vincent” appears to be entirely without justi- 
fication. 

Both the Trent and the Cappella Sistina sources for the 
Missa La Basse Danse give the composer’s name as 
“Fagus.” Since the Mass exhibits compositional tech- 
niques that are highly characteristic of Faugues, one may 
justifiably regard “Fagus” as a variant spelling of 
Faugues, rather than the name of another composer. 

An important element in Faugues’s style is his use of 
a cantus firmus. All of his Masses are basically of the 
cantus-firmus type. His treatment of this form departs 
from the usual practice of his day in three significant 
respects: (1) A variety of rhythms is applied not only to 
such monophonic cantus firmi as La Basse Danse and 
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L’Homme armé, but also to cantus firmi borrowed from 
pre-existent polyphonic compositions; the more common 
practice in Faugues’s day was to leave the rhythm of such 
borrowed cantus firmi intact. (2) When Faugues borrows 
the tenor of a pre-existent polyphonic composition for his 
cantus firmus, he is likely to draw upon the rest of the 
polyphony as well, especially in the outer movements of a 
Mass; this procedure was developed and refined by later 
composers into the type of Mass called Missa parodia. 

(3) Faugues’s Missa L’Homme armé, in the two versions, 
may be the first Mass to present a cantus firmus in canon 
in each of the five movements. 

Perhaps the most characteristic of Faugues’s composi- 
tional techniques is the device of structural repetition. 
The recurrence of a cantus firmus seems to have provided 
sufficient formal unity to satisfy most composers of his 
day. Faugues, however, sought additional unity by repeat- 
ing, in all of his Masses, the music of whole submove- 
ments, or at least the opening or closing sections of 
submovements. For example, the polyphony that ends the 
Gloria is often to be found again at the end of the Credo. 

The frequent and imaginative use of imitation and 
canon is characteristic of Faugues’s style. Whether based 
on imitation present in a pre-existent polyphonic model or 
entirely of his own invention, Faugues’s imitative writing 
reveals a composer consistently seeking to avoid the 
obvious and the expected. Borrowed imitative passages 
are almost invariably transformed in a variety of ways. 
Interest is lent to canonic passages by varying the pitch 
level or the time interval between voices, by inserting 
additional notes in one or another of the voices, and, 
occasionally, even by interchanging the roles of dux and 
comes. cat 

Faugues’s melodic style is characterized by relatively 
disjunct altus and bassus parts, the superius and tenor 
parts being relatively more conjunct and, hence, closer 
to our ideals of vocal music. An upward leap of an octave 
followed by a general downward trend in the melody is 
commonly encountered, especially in the bassus. Tinctoris 
criticized Faugues (among others) for employing a di- 
minished fifth between the bass and an upper voice; the 
example quoted by Tinctoris recurs, however, in analogous 
passages elsewhere in the same work, showing that 
Faugues himself had little or no objection to this sonority. 
The composer also seems not to have been greatly con- 
cerned about the parallel fifths and octaves that appear 
occasionally in his music. His handling of non-harmonic 
tones shows a moderate regularity of treatment, but not 
the meticulous use of dissonance that is characteristic of 
Palestrina. It is not in his detail technique, but rather in 
the broad formal cohesion of his music that Faugues re- 
veals his striking individuality. 

Microfilm $4.70; Xerox $16.45. 365 pages. 





























A STUDY OF SOME EFFECTS OF MUSIC 
UPON MUSCLE TENSION AS EVIDENCED BY 
ELECTROMYOGRAPHIC RECORDINGS 


(L. C. Card No. Mic 60-2316) 


William Wesley Sears, Ph.D. 
University of Kansas, 1960 


1. Statement of the Problem. Some effects of music 
upon muscle tension in listeners were studied by seeking 
answers to the following: (1) Can music stimuli, chosen 
according to characteristics generally considered stimu- 
lative and sedative, evoke changes in the muscle tension 
of the listeners in accordance with the meanings of the 
words, stimulative and sedative? (2) Are there any dif- 
ferences in evoked responses between musicians and non- 
musicians, between males and females? (3) Since graphic 
records of muscle tension will be obtained, are there any 
patterns of response peculiar to either stimulative or 
sedative music? 

2. Procedure. Forty-five college students were tested. 
Tests were conducted in a hospital, two-section, clinical 
room equipped with an electromyograph and a high fidelity 
phonograph system. 

Subjects were tested individually, seated in a straight 
chair, hands in their laps, and sponge type surface elec- 
trodes placed on the extensor and flexor muscles of the 
right forearm. The electromyograph recorded the sub- 
ject’s existing tension level. When a high degree of tension 
was indicated, sedative music was played; if low, stimula- 
tive music was played. As a subject’s level varied a 
significantly observable amount, the music was changed. 
The attempt was made only to control the tension level by 
choice of musical stimuli and not to play a planned pro- 
gram of music for all subjects. 

Obtained EMG’s were analyzed in a specially devised 
manner to quantify results for grouping. Measures were 
taken to insure as much objectivity as possible. Tabular 
presentation of results, and interpretations of quantitative 
and of certain qualitative data according to comparison 
groupings were made. 

3. Results. Stimulative music was used more often 
than sedative music. Sedative music, generally, produced 
reduction in tension more easily than stimulative pro- 
duced increases. Sedative music was not used with some 
subjects; however, it was more effective (achieved 
greater numerical value) than stimulative in 35 out of 65 
cases. In all but five cases, both stimulative and sedative 
music produced appropriate changes. 

Effective numerical values for stimulative and sedative 
music indicated that females and nonmusicians responded 
more, in both extent and direction, than did, respectively, 
males and musicians. 

Nine subjects exhibited a change in normal pattern for 
stimulative music, the pattern usually being asynchronous 
and complex. The change was to an EMG pattern of regu- 
lar, repetitive “spikes.” One subject, during two tests, 
had a muscle twitch which increased greatly with “normal” 
stimulative music and decreased but never disappeared 
during sedative music; however, when African drum music 
was played, his tension pattern flattened out, the twitch 
disappearing entirely until the end. 

4. Conclusions. (1) For a group of listeners, music 
can be effective in changing tension in accordance with 
music types. It appears, however, more difficult to gain 
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stimulation, both as to time required to evoke a change and 
as to the degree of change obtained. Sedative music pro- 
duces its effects more quickly. For individuals, the effec- 
tiveness of music in shifting tension levels is subject to 
the usual individual variability. Many individuals, how- 
ever, do follow the group pattern in general. 

(2) Music, in evoking changes in tension, is slightly 
more effective with nonmusicians than with musicians, 
and with females than with males. 





(3) Certain stimulative music seems to evoke two 
peculiar patterns of response in some subjects: a regu- 
lar, synchronous, complex-tone-like pattern during march 
types of music, and the suppression of a muscle twitch 
pattern when native drum music was played; however, 
both occurrences need further investigation. 

Microfilm $2.50; Xerox $6.40. 133 pages. 
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A PHARMACOLOGIC STUDY OF 
HEXAFLUORODIETHYL ETHER WITH 
REFERENCE TO ITS USE IN MENTAL ILLNESS 
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A review of the development and modus operandi of 
convulsive therapy was presented. 

A new pharmacoconvulsive agent, hexafluorodiethyl 
ether or HFE, which is effective by inhalation or paren- 
teral administration has been studied for its toxicologic 
and pharmacologic effects on frogs, rats, rabbits, dogs, 
and monkeys. 

Acute toxicity studies indicated hexafluorodiethyl ether 
to have a wide safety margin. Given chronically this drug 
produced no significant pathological change in the brain, 
heart, lung, liver, spleen, kidney, adrenal, and bone mar- 
row, or of blood and urine samples. Further HFE appeared 
no more irritating to mucous membranes of rabbits than 
diethyl ether. 

Threshold studies showed that HFE consistently 
induced convulsions in rats in low concentration, (a mean 
of 20.7 ppm, W/V) with no indication of resistance de- 
veloping with repeated exposures. 

The site of action of HFE, as determined on frogs, 
suggested that an intact medulla oblongata and/or mid- 
brain was essential for the induction of HFE-convulsion. 

Mephenesin, in doses of 300 and 400 mgm. per kilo., 
offered little, if any antagonism to the convulsive action 
of HFE. Rats anesthetized with pentobarbital sodium, 
(Nembutal), thiopental sodium (Pentothal), diethyl ether, 
or trifluoroethyl vinyl ether (Fluoromar) effectively pro- 
tected the animals from HFE-convulsion. However, 
phenylhydantoin sodium (Dilantin), in doses of 30 mgm. 
per kilo., did not inhibit the onset of HFE-convulsion, 
while trimethadione (Tridione), in doses of 250 mgm. per 
kilo., did decrease the sensitivity of rats to the convulsive 
action of HFE. 

Of the tranquilizing agents given to rats, reserpine 
sensitized the animals to HFE, as did chlorpromazine. 
Proclorperazine (Compazine) was without effect on the 
threshold response of rats to HFE. 








HFE, based on blood pressure studies in dogs, did not 
inactivate serum cholinesterase activity in vitro. HFE did 
not produce any hypoglycemic response of rabbits exposed 
to HFE. Indeed, a transient hyperglycemia occurred, 
probably the result of increased sympatho-adrenal activity 
during the convulsion. Warburg studies in vitro revealed 
no significant change in the oxygen consumption of brains 
removed from rats convulsed with HFE. Ethanol solutions 
of HFE, in concentrations of 360 mgm. per cent or higher, 
depressed brain respiration, while in concentrations of 
less than 100 mgm. per cent, slightly stimulated the gase- 
ous metabolism. HFE suspended in Tween 80, in concen- 
trations of 100 mgm. per cent, depressed the brain oxygen 
uptake. Cerebral arteriovenous oxygen difference was 
markedly reduced with the induction of HFE-convulsion, 
largely owing to increased venous O, content. Heart per- 
fusion studies in situ were found to reversibly depress the 
myocardial activity of frogs in concentrations of 0.02 per 
cent (V/V) or higher. However electrocardiographic 
studies in dogs and monkeys demonstrated no aberrant 
activity with exposure to convulsive doses of HFE per se 
or in combination with atropine sulfate, pentothal sodium, 
succinylcholine chloride (with artificial respiration), and 
epinephrine. 

Electroencephalographic tracings taken during HFE- 
induced convulsion in dogs and monkeys disclosed a 
seizure activity characteristic of the grand mal-type, 
namely, high voltage, multiple spiking. eo 

Convulsive doses of HFE stimulated respiration of 
monkeys and dogs, and this appeared to be a central effect. 
In addition subconvulsive doses of the agent increased the 
general activity of rats. 

Clinically HFE-convulsion was induced within 20 
seconds and recovery occurred in 2 to 15 minutes. 

The typical convulsive pattern was initial myoclonic 
activity followed by tonus, clonus and respiratory re- 
covery. 

Of the initial series of 25 patients, each convulsed 
with HFE 3 times per week for 4 weeks, 9 recovered 
and were discharged, while 5 of 25 patients treated with 
electroshock sufficiently recovered to be discharged. 

Five HFE-treated patients greatly improved but remained 
hospitalized, while 10 improved only transiently. One 
patient’s condition was unaffected by HFE, and no 
patient was worsened by HFE. 

Microfilm $2.55; Xerox $9.00. 196 pages. 
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SENSATIONS AND HUMAN BEHAVIOR: 
A CONCEPTUAL STUDY. 


(L. C. Card No. Mic 60-2037) 


Bruce Arthur Aune, Ph.D. 
University of Minnesota, 1960 


Adviser: Herbert Feigl 


The Mind-Body problem has been called the Weltknoten 
that any adequate philosophy must somehow untie, and this 
dissertation is an attempt to unravel just one strand of that 
formidable tangle--the strand that is concerned with sen- 
sation (or sensory consciousness). The concept of sensa- 
tion has always fascinated philosophers, and reflection on 
it has been especially fruitful in generating philosophical 
problems, many of which have yet to be clearly resolved. 
The objective of this dissertation is to solve the most 
important of these problems and to show that they arise 
from certain assumptions that embody a deep-seated 
misunderstanding of the logical structure of the language 
in which discourse about sensation is normally carried on. 

Chapter I is devoted to an analysis and refutation of 
two widely-held theories of concept formation. In the 
process of attacking these theories, which are associated 
with traditional empiricism, some very general (but ex- 
tremely important) points about the logic of everyday 
discourse are carefully established. Among other things, 
it is shown that sensations must be regarded as states of 
persons (not “things” or events); that all meaningful state- 
ments about them are intersubjectively confirmable; that 
there is no logical abyss or “ontological barrier” between 
human behavior and the sensations that “stand behind 
them”; and that all philosophical theories which purport 
to demonstrate the impossibility of knowing what other 
people think or feel are logically incoherent. 

In Chapter II the logical structure of non-technical 
discourse about sensation is examined in greater detail. 
The chapter begins with a critical exposition of the view 
commonly known as “radical logical behaviorism.” Ac- 
cording to this view sensations are dispositional states-- 
states entirely characterized in terms of the kind of 
behavior people sometimes exhibit in certain kinds of 
circumstance. Consideration of this view prompts a num- 
ber of important questions about the logic of disposition- 
statements (or “counterfactual conditionals”); and in the 
process of answering these questions, dispositional prop- 
erties are distinguished from dispositional states, and 
certain kinds of explanation (scientific and otherwise) are 
carefully discussed. Several alternative accounts of the 
semantics of sensation-statements are examined and 
rejected, and the chapter ends with a discussion of the 
language-learning process and an explanation of how a 
person’s knowledge of his own sensations can best be 
understood on behavioristic principles. 

In the third chapter radical logical behaviorism is 
subjected to close criticism, and it is argued that several 








important modifications must be introduced. It is then 
suggested that statements about sensations are similar, 
logically, to statements about theoretical entities. In an 
effort to expand this suggestion, the logical structure of 
the kind of scientific theory that postulates theoretical 
entities is considered, and the kind of explanation such 
theories provide is then discussed. The chapter ends with 
a critical exposition of the views of Wilfrid Sellars. It is 
shown that his position avoids the outstanding difficulties 
of traditional empiricism and radical logical behaviorism 
and yet provides acceptable solutions to the problems 
those theories were designed to solve. 

The last chapter contains an extended discussion of the 
place of sensations in the Weltanschaaung that is beginning 
to emerge in the light of developments in contemporary 
science. The claim that sensations are “really” brain 
states is examined and (after a special way of construing 
it is suggested) cautiously endorsed. The chapter ends 
with some remarks about “Unitary Science” and a brief 
discussion of some of the conceptual difficulties that gen- 
erally result from certain misconceptions about the rela- 
tions between everyday discourse and the sophisticated 
language of the laboratory. 

Microfilm $3.35; Xerox $11.70. 257 pages. 





APPROACHES TO MYSTICISM: A STUDY OF 
THE INTERPRETATIONS OF RUDOLPH OTTO, 
EVELYN UNDERHILL, SRI AUROBINDO. 
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Eliot Sandler Deutsch, Ph.D. 
Columbia University, 1960 


The objective of this study is to seek an understanding 
of the varied experience and the philosophical-religious 
doctrines of mysticism through an examination and critical 
exposition of the interpretations of Rudolph Otto (1869- 
1937), Evelyn Underhill (1875-1941), and Sri Aurobindo 
(1872-1950). Rudolph Otto’s approach to mysticism is 
represented as being primarily ethical and theological; 
Miss Underhill’s as mainly psychological and personalis- 
tic; and Sri Aurobindo’s as largely metaphysical and 
epistemological. These approaches are juxtaposed and 
evaluated in terms of the adequacy with which they ana- 
lyze the experiences and doctrines of mysticism as mani- 
fest in both eastern and western traditions. 

The study emphasizes that mysticism is best under- 
stood in the context of the problem of values. Mystical 
experience is viewed as a search for spiritual values, as 
it manifests distinctive valuational processes wherein 
certain values are ascribed to both the subject and ‘object’ 
of experience, and as it gives rise to specific axiological 
problems. This value standpoint was chosen to provide a 
means whereby a clearer understanding of the metaphysical 
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doctrines and noetic claims of mysticism may be obtained, 
and to make possible the isolating of genuine mysticism 
from the various occult or magical phenomena which are 
often confounded with it. Attention has been concentrated 
to a great extent upon the methodological problems inherent 
in all attempts to interpret mysticism. 

Chapter lL Rudolph Otto’s Interpretation of Mysticism. 
(1) The singularity and diversity of mysticism; its stress- 
ing the non-rational aspect of the Divine. (2) Types of 
experience; differentiation between illuministic, emotional, 
and nature mysticism; examination of the methods, doc- 
trines, and results of intellectual-spiritual mysticism as 
illustrated by Meister Eckhart and Sankara. (3) Exposition 
of the categories of the “numinous” and the “holy”; their 
application to mysticism. Mystical concepts as “ideo- 
grams.” (4) The interrelation of metaphysics and ethics 
in mysticism; the knowledge of value; the metaphysics of 
mysticism as a doctrine of salvation; general criticism 
and summary. 

Chapter I. Evelyn Underhill’s Interpretation of Mysti- 
cism. (1) The definition and characteristics of mysticism; 
mysticism as a union of love; the mystic type of per- 
sonality; the distinguishing characteristics of Christian 
mysticism. (2) Stages and types of experience within the 
organic process of mysticism: conversion; purgation; 
illumination; introversion (recollection, quiet, contempla- 
tion); the dark night; the unitive life. (3) Mysticism and 
symbolism: the symbolic nature of mystical speculation; 
a classification of types of symbolism used by mystics of 
different temperaments. (4) Contrasts between Rudolph 
Otto and Evelyn Underhill. Comparison with Sri Auro- 
bindo’s approach; his relation to various eastern and 
western philosophical and religious traditions. 

Chapter III. Sri Aurobindo’s Interpretation of Mysti- 
cism. (1) Mysticism as a range of experience, a philoso- 
phy and a religious ideal. The primary questions raised 
by Sri Aurobindo: the nature of man and the universe 
which make mystical experience possible; the conditions 
under which a higher spirituality can be effected for man. 
(2) Sri Aurobindo’s theory of evolution: (a) The meta- 
physical structure; the concept of the Absolute; the con- 
stituents of reality; Nature as an evolutionary process 
which exhibits ontological hierarchies. (b) The nature of 
man: man’s “essential,” “actual,” and “ideal” nature. 

(3) Types of spiritual experience: experiences of self; 

incomplete experiences of reality; experiences within the 
way of evolutionary nature. (4) Summary and criticism of 
some of the primary principles of Sri Aurobindo’s theory. 

Chapter IV. Summary and Evaluation. A critical 
appraisal of mysticism’s theory of knowledge and its 
metaphysics. The nature and implications of the axio- 
logical problems raised by mysticism. Bibliography. 
Appendix: Basic terms in Sri Aurobindo’s philosophy. 
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Irving Grant Thalberg, Jr., Ph.D. 
Stanford University, 1960 


The problem of this study is to explain what is meant 
when we Say that a person believes in a moral principle. 
We can state the problem in terms of questions like the 
following: In view of our understanding of the expression, 
‘believing in a moral principle,’ what further statements 
can be deduced from the statement, ‘Macbeth believes 
(in the moral principle) that regicide is wrong’? For 
instance, without any additional information about Mac- 
beth, can we infer, ‘Any time that Macbeth believes an 
action to be regicide, Macbeth believes that the action is 
wrong’? The question is whether a rule must be uni- 
versally applicable to qualify as a moral principle. This 
seems a natural way to characterize moral principles, 
until we realize that our moral principles seldom are 
universal. They conflict among each other; we make 
exceptions to them; and they are ‘over-ruled’ by higher 
principles. It is not obvious that these occurrences are 
tantamount to rejecting a moral principle. Thus, one of 
our problems is either to characterize ‘universal applica 
bility’ such that it is compatible with these practises, or 
else to define ‘believing in a moral principle’ in such a 
way that moral principles need not be applied in every 
case which falls under them. 

Another difficulty, in explaining what we mean by 
‘believing in a moral principle,’ concerns the behavior of 
the moral agent. We feel that something more than pro- 
fessions of belief are required before we can say that a 
man believes in a moral principle. Hence the question 
arises: Is acting on a principle a necessary condition for 
believing in the principle? If part of the meaning of 
‘believing in a moral principle’ is to be ‘acting in con- 
formity to the principle,’ then it becomes self-contradic- 
tory to say that a man did something which he believed to 
be wrong. If ‘believing’ implies ‘conforming,’ then to say 
that a man fails to conform to a rule implies that he did 
not believe in the rule. 

These and other questions about the analysis of ‘be- 
lieving in a moral principle’ are discussed in the context 
of Aristotle’s Nicomachean Ethics, Kant’s Grundlegung, 
and the works of several present-day philosophers. The 
primary goal of the study is to expose the arguments for 
and against the more prominent conceptions of what it is 
to believe in, assent to, hold or accept a moral rule. 
Particular attention is devoted to analogies between moral 
principles and (a), the postulates of deductive systems of 
reasoning; (b), deductive rules of inference; (c), the 
natural laws of empirical science; (d), rules of inductive 
procedure; and (e), legal injunctions. 

One result of this survey is to reveal the difficulties 
of specifying necessary conditions for belief in a moral 
principle. The main contention of this study is that we 
cannot decide what rules can be moral principles, and 
what sort of behavior constitutes ‘believing in a moral 
principle,’ without a plethora of assumptions about the 
people whose moral principles are in question. To decide 
what rules could be considered moral principles, we must 
ask, ‘For whom?’. The other rules which a particular 
group has adopted as moral principles, their beliefs about 
the effects of various types of behavior, and their social 
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institutions, I argue, must be taken into account. Simi- 


larly, to say what behavior constitutes obeying or violating 


a rule, and to say whether or not obedience is part of what 
is meant by ‘believing in a moral principle,’ it is essen- 
tial to specify the scientific outlook, the attitudes and 
conduct of the people who are said to believe in the moral 
principle. Insofar as another community may have quite 
different traditions, ‘believing in a moral principle’ need 
not have a constant meaning from group to group. 
Microfilm $2.75; Xerox $9.70. 212 pages. 


EXPERIENCE AND CULTURE: 
THE PHILOSOPHY OF GEORG SIMMEL. 


(L. C. Card No. Mic 60-2029) 


Rudolph Herbert Weingartner, Ph.D. 
Columbia University, 1959 


Many commentators on the philosophy of Georg Simmel 
have failed to see the philosophic position which underlies 
the major part of his writings. Simmel’s distaste for 
“system building” and his extremely digressive style have 
led some readers to admire or dismiss him as an insight- 
ful critic of the world of culture. Others make a sharp 
distinction between Simmel’s “earlier” Kulturphilosophie 
and his “late” Lebensphilosophie. The former is seen as 
an impressionistic analysis of a great variety of human 
products and activities; the philosophy of life is regarded 
as the hesitant development of Simmel’s own position. 
This essay proposes to show that such views of Simmel’s 
work are inadequate. 

Simmel’s philosophy of life and his philosophy of cul- 
ture are two aspects of the same position. To be sure, 
Simmel turned to an explicit formulation of his philosophy 
only late in his career and even then did no more than 
begin that task. But the position he then sketched is the 
one he had implicitly maintained in his investigations of 
cultural phenomena throughout his career. Simmel’s 
Lebensphilosophie is a philosophy of experience; the 
objects of culture which are the subject matter of Kultur- 
philosophie are the products of human experience. 

To demonstrate the essential unity of Simmel’s thought 
and, at the same time, to exhibit his philosophic position, 
the following method is used. The first chapter (preceded 
by a biographical and historical introduction) constitutes 
a systematic exposition of Simmel’s philosophy of ex- 
perience, his Lebensphilosophie. The second and third 
chapters may be considered applications of this position 
to two areas within the world of culture. In chapter I 
Simmel’s theory of history is expounded and analyzed with 
the aid of the principles and categories that were brought 
out in chapter I In a similar way, the third chapter treats 
Simmel’s theory of philosophy--philosophy as an object of 
culture. The essay concludes with brief sections on 
sociology, religion, art, and ethics, indicating how Sim- 
mel’s conceptions of these fields may also be seen as 
applications of his Lebensphilosophie. 

Although the tone of the essay is essentially expository, 
the transformation of diffuse and fragmentary material 
into a coherent statement of a position is, of course, an 
interpretation. So that the reader may have some indica- 
tion of the adequacy of the interpretation suggested, the 























exposition incorporates a great number of quotations from 
and references to the writings of Georg Simmel. 
Microfilm $4.15; Xerox $14.65. 322 pages. 
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Arnulf Zweig, Ph.D. 
Stanford University, 1960 


The main purpose of this study is to show how the 
defense or rejection of real definition by three major 
philosophers is related to various metaphysical and 
epistemological problems, especially that of necessary 
truth, conventionalism, and the nature of meanings. Two 
proponents of real definition, one classical and one con- 
temporary, are considered: Aristotle and C. L Lewis. 
With each, the role of real definitions is explained, and an 
attempt is made to point out certain difficulties and un- 
clarities in the conception of real definition and related 
notions. Aristotle’s view of essences is examined, as are 
his distinctions between statements of essence and state- 
ments of propria and of accidents. It is argued that 
Aristotle ascribes to real definitions a double explanatory 
power, logical and causal. Aristotle’s view of the infalli- 
bility of essence-grasping is discussed, and the idea that 
this infallibility is for him merely a logical or grammati- 
cal matter is considered and rejected. 

Lewis maintains that all a priori knowledge is analytic, 
and that analytic statements are or follow from real 
definitions. Though Lewis endorses a form of convention- 
alism with respect to classifications, he is vigorously 
opposed to the view that necessary truths in any way 
depend on conventions. Like Aristotle, Lewis believes 
that there are un-thought-of meanings, whose relations 
are eternally fixed, discoverable by an act of mind. But 
Lewis tries to reject Platonism; he defends a conceptual- 
istic position according to which the meanings whose 
equivalence is reported in real definitions are mind- 
dependent, psychological, and non-existent. These claims 
are explored. It is argued that Lewis’ theory as to the 
ontological status of meanings is not clear, and that some 
of his statements about them are inconsistent with several 
of his other claims. 

Lewis (and a number of other contemporary philoso- 
phers who are mentioned) defends the possibility of 
intellectual intuitions of meaning relations. If meanings 
are construed as psychological, the standard objections to 
this claim are answerable; but then it becomes only 
trivially true that intuitions are errorless, and the possi- 
bility of meaningful disagreements about the analysis of 
meanings is lost. The nature of some philosophical 
disputes about meanings is considered, and it is argued 
that such disagreements need not be taken to show differ- 
ence of definienda. Real definitions frequently formulate 
valuations; the normative character of many meaning 
analyses is pointed out. 

A sustained attack on real definition, and on the theory 
of meanings and mental acts, comes from Wittgenstein. 
Wittgenstein’s rejection of essences in favor of “family 
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resemblances” is noted, and his view that how an expres- 
sion means is to be found by looking at its use in all of the 
activities in which it figures is discussed. The notion of 
“use” is clarified, but it is shown to give rise to some of 
the same questions that “meaning” does. Wittgenstein’s 
criticism of mental acts and subsistent entities is elabo- 
rated, and a limitation of his procedure is noticed: the 
exposing of the possible origins of a belief in meanings 
need not dispel it. Wittgenstein’s view of meaning leads 
to a gradualism with respect to the analytic-synthetic 
distinction, similar to Quine’s. 





Despite this opposition to many of the main theses 
connected with real definition, Wittgenstein’s analysis does 
not entail the conventionalism against which proponents of 
real definition have argued. A number of senses of “con- 
ventionalism” are distinguished, and it is argued that 
Wittgenstein’s remarks, though not perfectly univocal, 
do not support the view that statements traditionally 
classed as necessary truths (e.g., mathematical and logi- 
cal truths) are in any important sense arbitrary. 

Microfilm $2.55; Xerox $8.80. 194 pages. 
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THE APPLICATION OF THE IMPULSE 
APPROXIMATION TO THE INELASTIC SCATTERING 
OF ELECTRONS BY HYDROGEN ATOMS 


(L. C. Card No. Mic 60-2284) 
Richard Akerib, Ph.D. 
New York University, 1960 


Adviser: Professor Sidney Borowitz 


A calculation of the ionization cross section and the 
excitation cross section to the 2S and 2P states of hydro- 
gen by collision with electrons is carried through, using 


an impulse approximation. The results are then compared 
to the experimental results when available and to the vari- 
ous theoretical calculations. The cross sections obtained 
compare favorably with experiment except for the excita- 
tion to the 2S state. The calculations carried out by these 
methods are considerably simpler than the usual approxi- 
mation methods, and the agreement of the results with 
experiment indicates that it is a simple and quite accurate 
method to use for the computation of cross sections of the 
scattering of electrons by atoms. 

Microfilm $2.50; Xerox $3.80. 67 pages. 


TEMPERATURE AND ISOTOPE EFFECTS 
IN THE FREQUENCY SPECTRUM 
OF SODIUM CHLORIDE 
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The methods of lattice dynamics were applied toa 
linear chain consisting of four atoms of the form Na-C 
Na-Cl°”. The frequency spectrum of the normal modes of 
vibration is found for the above case and is compared with 
the one for the diatomic linear chain of Na-Cl**-*. It is 
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shown that the four-atomic linear chain has two additional 
subsidiary maxima in the frequency distribution. While 
the linear chain gives only qualitative results in compari- 
son with a real crystal, secondary maxima may also be 
expected in the three dimensional case of the NaCl crystal 
containing both Chlorine isotopes. This should also affect 
the optical constants. 

Kellerman’s model of the NaCl crystal is used to find 
the frequency spectrum of the normal modes of vibration 
at low temperatures. By direct computation of some of 
the eigenfrequencies, it is seen that the change of the 
individual frequencies with temperature is small. Hence, 
first order perturbation theory is used to obtain the fre- 
quencies at 2°K from the ones at room temperature. As 
the unperturbed quantities, Neuberger’s eigenvectors and 
eigenvalues at room temperature were used (thesis, New 
York University, 1957). From these frequencies, the 
frequency spectrum was obtained by Kellerman’s numeri- 
cal method. It is seen that at low temperatures, all 
maxima in the frequency distribution shift to higher 
frequencies. 

The specific heat at constant volume was found, in the 
temperature interval 2-100°K, by the methods of statisti- 
cal mechanics, using the above frequency distributions. 
Using the 300°K distribution to compute the specific heat 
at low temperatures may introduce an error as large as 
13 percent. Our results for the specific heat, using the 
low temperature frequency distribution, shows excellent 
agreement with experiment. 

The optical behaviour of the NaCl crystal in the infra- 
red was considered at various temperatures. For this, 
Neuberger’s derivation of the optical constants, in which 
the Blackman anharmonic theory is applied to the Keller- 
man model of the NaCl crystal, is used near room tem- 
perature. At low temperatures, his damping factor had 
to be modified by including the zero point energy, which 
was obtained by use of the 2°K frequency spectrum, 
derived previously. It is seen that the change in the 
optical constants is already experimentally detectable 
with the experimental accuracy currently achievable for 
a difference in temperature of 20°K near room tempera- 
ture. Microfilm $2.50; Xerox $6.00. 121 pages. 
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THE MAGNETIC ENVIRONMENT OF THE 
SOLAR SYSTEM AND ITS EFFECT ON 
COSMIC-RAY AND GEOPHYSICAL PHENOMENA 


(L. C. Card No. Mic 59-6665) 


Arthur Beiser, Ph.D. 
New York University, 1957 


Adviser: S. A. Korff 


The interaction of solar corpuscular streams with the 
galactic magnetic field is shown to lead to the existence of 
a diamagnetic region (abbreviated DS) having the shape of 
an oblate spheroid with the sun at its center. The DS has 
axes of 5 x 10** cm and 5 x 10° cm, and an effective 
permeability of 10~*. The magnetic field within the DS is 
of order 10~* gauss. The angle between the minor axis of 
the DS and the direction of the galactic field is believed to 
be 40°, which yields the result that the angle between the 
minor axis of the DS and the direction of the DS field is 7°. 

Primary cosmic rays incident upon the DS are divided 
into three classes: I. those having helix radii in the galac- 
tic field large compared with the dimensions of the DS; 

Il. those whose helix radii are such that, if they can enter 
the DS, trapping occurs by reflection at the DS boundary; 
and III. those having helix radii sufficiently small so that 
they can traverse the DS without touching its boundary. 
The density of Class I and IJ primaries is substantially 
the same inside and outside the DS, but that of Class II 
primaries is reduced by a factor of approximately 7.5 x 
10~° inside. The observed cutoff in the primary rigidity 
spectrum in the vicinity of 5 x 10° gauss-cm is shown to 
be a consequence of the distinction between Classes II 
and IIL. 

The volume of the DS changes in phase with the inten- 
sity of solar corpuscular emissions. The mean trapping 
time for Class II primaries in the most populous part of 
the cosmic-ray spectrum is about 15 years, which exceeds 
the 1l-year duration of the sunspot cycle. As a result 
long-term changes in the Class II density occur, negatively 
correlated with the sunspot cycle. A phase shift of 2.3 
months is predicted, but existing data are too crude to 
permit its confirmation. The long-term fluctuations have 
a magnitude of 4 per cent, and can be accounted for by 
variations in the total output of solar streams of 1.6 per 
cent. Changes in the magnetic rigidity at which the cutoff 
occurs closely follow changes in the relative permeability 
of the DS region, itself a function of the properties of the 
solar emissions, and may therefore also be expected to 
occur correlated with the sunspot cycle. 

The anomalously long delays of 20-30 hours between 
the passage of a solar phenomenon across the central 
meridian and the start of an associated auroral display 
follow from the existence of a weak interplanetary mag- 
netic field. The divergence of fast proton streams was 
investigated and found to be negligible. This interpreta- 
tion of the delays provides an independent indication of the 
existence of an interplanetary field. 
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The Ohio State University, 1959 


Recent developments in science and technology and the 
demands by industry for personnel who have been trained 
in physics have created a shortage of qualified physicists 
for teaching positions in the liberal arts college. It is to 
be expected that this shortage will become more pro- 
nounced as college enrollments increase. Not only is 
there a shortage of qualified instructors for liberal arts 
colleges but also the graduate preparation given prospec- 
tive physics instructors emphasizes academic preparation 
and research in pure physics. With a few exceptions very 
little is done professionally to prepare the prospective 
physics instructor for teaching in a liberal arts college 
where he is primarily concerned with teaching rather than 
with research. The instructor in the liberal arts college 
where the physics staff is usually limited to two or three 
persons is faced with the triple problem of providing 
physics instruction for (1) general education programs, 
(2) prospective scientists in other fields, and (3) prospec- 
tive physicists. 

This study was made in an attempt to determine (1) the 
extent to which prospective physics instructors are being 
prepared to teach undergraduate college physics in the 
liberal arts college, (2) the needs and desires of liberal 
arts colleges in the preparation of physics instructors 
whom they employ, and (3) means by which present pro- 
grams for the acquisition of the Ph.D. degree may be 
modified to improve the preparation of prospective physics 
instructors. The study was restricted to Ohio and the 
adjoining states of Indiana, Kentucky, Michigan, Pennsyl- 
vania, and West Virginia. The procedure included the 
submission of questionnaires to deans, chairmen of physics 
departments, and physics instructors in selected liberal 
arts colleges in the area of the study. In each of the 
several institutions visited a personal interview was held 
with the dean or chairman of the physics department. 
Information was sought by means of the questionnaires 
and interviews concerning the preparation of prospective 
physics instructors for liberal arts colleges. The follow- 
ing general areas were included in the study: 


1. Qualifications, strengths, and weaknesses of physics 
instructors 


2. Academic preparation of physics instructors 
3. Professional preparation of physics instructors 


4. Research and the dissertation 


On the basis of the information obtained from the study, 
recommendations are made for the preparation of the 
prospective physics instructor for undergraduate teaching 
in a liberal arts college where research is not of para- 
mount importance but where effective teaching is empha- 
sized. Results of the study indicate that a number of 
persons who were questioned recognize that there is a 
need for improvement in present programs for the prepa- 
ration of prospective physics instructors. Eight recom- 
mendations are made regarding present graduate programs 
and methods of improving these programs for the 
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prospective physics instructor. Several suggestions are 
made for additional studies on problems pertaining to the 
preparation of prospective physics instructors. 

Microfilm $3.95; Xerox $13.95. 308 pages. 


EFFECTS OF CORIOLIS RESONANCE IN THE 
LOW FREQUENCY VIBRATION-ROTATION 
BANDS OF PHOSPHINE 


(L. C. Card No. Mic 60-2121) 


James Morton Hoffman, Ph.D. 
The Ohio State University, 1960 


The low frequency fundamentals v2 and vy, of the phos- 
phine molecule have been measured and analyzed. The 
effects of the Coriolis interaction between the parallel 
vibration vz and the perpendicular vibration vy, have been 
discussed. In the parallel band v2, the Coriolis interac- 
tion causes the rotational constant B to decrease as com- 
pared with the value in the ground state; whereas in the 


perpendicular band v4, the rotational constant B increases. 


The centrifugal distortion constants D3 and Djx were 
found to change sign from the ground state to the excited 
state vez. This change in sign can also be explained on the 
basis of the Coriolis interaction between the yz and the v, 
levels. The structure near 989 cm~ inthe v2 band, 
which was at one time attributed to inversion doubling, 
has now been identified as belonging to the transition 

2 V2 - V2. 

The “giant” {-type doubling has been observed in the v4 
band and has been found to fit an expression of the form 
0.144 J(J + 1) for low values of J. On the basis of the 
{-type doubling constant q = 0.144, it was possible to 
explain the intense structure occurring in the v4 band at 
approximately 1122 cm~ as resulting from the piling up 
of the RQ(J,O) lines. The most interesting effect that has 
been observed is the doubling of the ®R(8,3), RR(9,3) and 
RR(10,3) lines in the v4 band. This K-type doubling has 
been attributed to removal of the degeneracy of the 
K= +4, f = + 1 levels in the excited state v4. A term of 
second order importance in the Hamiltonian has been 
shown to remove the degeneracy of the K= +4, (=21 
levels as well as the K = + 2, { = + 1 levels in the excited 
state V4. 

The experimental data were obtained on a high resolu- 
tion vacuum prism-grating spectrometer using higher 
orders of neon emission lines for calibration. The fre- 
quencies and identifications of the absorption lines have 
been determined. From these data, the molecular con- 
stants for the ground state and the excited states v2 and % 
have been evaluated. 

Microfilm $2.50; Xerox $6.80. 143 pages. 





THE INELASTIC SCATTERING 
OF MESONS AND BARYONS 


(L. C. Card No. Mic 60-2335) 


Michael Nauenberg, Ph.D. 
Cornell University, 1960 


From the requirement of proper Lorentz and reflection 
invariance, we obtain the general form of the amplitude 
for the inelastic scattering of a meson and a baryon. We 
expand the scattering amplitude in a complete set of total 
angular momentum states and investigate the analytic 
properties of the partial amplitudes on the basis of 
Mandelstam’s representation. In the neighborhood of 
threshold energies we find that these properties are cor- 
rectly described in terms of a constant scattering length 
matrix. As a particular example, we consider K-meson- 
nucleon and pion hyperon scattering. 

Microfilm $2.50; Xerox $3.00. 47 pages. 


PART A: THE VIBRATION ROTATION SPECTRA 
OF HYDROGEN CYANIDE. 
PART B: THE HYPERFINE STRUCTURE 
AND NUCLEAR MOMENTS OF 
MERCURY 199 AND 201. 


(L. C. Card No. Mic 60-2173) 


George Skorinko, Ph.D. 
The Pennsylvania State University, 1960 


Two problems, the first, a precise investigation of the 
vibration rotation spectra of hydrogen cyanide and the 
second, an investigation of the hyperfine structure and 
nuclear moments of mercury 199 and 201 are investigated. 

For the first time suitable constants have been obtained 
for predicting accurately the vibration-rotation spectra of 
an unsymmetric linear triatomic molecule. The forty-four 
band origins of HCN bands which have been measured are 
predicted to 0.1 cm~* except where there are Fermi 
resonances. The rotational constant B,, is predicted 
extremely well for the twenty-five bands of HCN which 
have been measured. Independent vibration and rotation 
analysis confirm that the 004-302 states are perturbed by 
0.686 cm~! and the 402-104 states are perturbed by 
6.983 cm~*. The measured energy of the 200, 11°1, 
01°4, 203 and 105 vibrational states differ markedly from 
the predicted values. Because of the proximity of other 
vibrational states to these states it is quite reasonable to 
assume that these states are perturbed. However, since 
the second member of each of these resonating states 
could not be measured this assumption could not be con- 
firmed. For the same reason a general form of the Fermi 
interaction could not be determined for this molecule. 

The success of this investigation was primarily de- 
pendent on the fact that very accurate measurements 
could be made in the 1 to 3 yw region of the infrared spec- 
trum. Eighteen band origins were measured in this study. 
The rotational constant By was measured for the 01'0, 
001, 101, 01°1 and 01° 2 vibration rotation bands. 

The wave numbers of the 01’ 0-000 band, which could 
not be directly measured with the spectrographs avail- 
able, were derived from rotational constants measured 
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from the 002-000 and 01'2-01'0 bands. The band origin 
of the 01'0-000 band was determined by use of the Ritz 
Combination Principle and the 001-000, 01'2-000, 02°1- 
000, 11°1-000, 01°1-000 and their “hot” bands. The 
derived lines are believed to be accurate to + 0.003 cm™~’. 

The {-type doublet separations for the three bands 
01*1-01*0, 01°2-01'0 and 11'1-01'0 were measured. 
This data indicates that (q'-q") is not a linear function of 
vs contrary to current interpretations of {-type doubling. 

The hyperfine structure of four mercury lines (A 4047, 
4358, 5461 and 15,295 A) was investigated because a new 
absorption technique allowed sufficiently improved meas- 
urements of this structure to be made. 

These measurements were used to obtain an energy 


level diagram of the terms 7s °S,, 6p *P,, 6p *P, and 


5d° 6p *P,. The magnetic dipole moments of Hg’ and 
Hg” of .514, N.M. and -0.570, N.M. respectively were 
calculated. In view of the fact that one must use the 
Goudsmit formula to obtain a single electron coupling 
constant, the agreement for ,’” obtained in this experi- 
ment and the directly measured value of pu = 0.5042 N.M. 
obtained by Proctor and Yu is extremely good. The mag- 


netic moment of Hg” could not be measured by magnetic 
201 


resonance techniques, therefore the ratio P inp 2nd the 


magnetic resonance measurements of »*™ provides the 
201 


most accurate measurement of *. The value of — = 


-1.1088 obtained in this study agrees very well with the 
value -1.1089 obtained by Schuler and Schmidt. 

The quadrupole moment of Hg*” depends upon the 
term used to calculate the moment. The value obtained 
from the 6p *P, term is Q = 0.455 x 10774 cm?. The value 
calculated from the *P, term is Q = 0.516 x 10-%* cm?. 
This result is identical to that obtained by other workers. 
Spectroscopic determinations of Q from the *P, term are 
0.44 x 10774 cm?, 0.46 x 10774 cm?, 0.4 x 107** cm? by 
Schuler,*° Murakawa* and Blaise” respectively. Schuler® 
and Blaise** have calculated Q = 0.54 x 107** cm? and 
0.546 x 10-** cm? respectively from the *P, term. 
Murakawa® has calculated Q = 0.42 x 107" cm? from 
the ‘P, term. A nuclear quadrupole resonance experiment 
performed by Dehmelt™ leads to a value of Q = 0.6 x 107 
cm’. These results show that the two electron coupling 
theory is not sufficiently exact to allow a precise calcu- 
late of the quadrupole moment to be made from spectro- 
scopic information. 

The purposes of this investigation, the determination of 
a consistent set of vibration rotation constants of HCN and 
the measurement of the hyperfine structure of mercury 
199 and 201 and the subsequent calculation of the nuclear 
moments of these isotopes, were successfully attained. 

Microfilm $2.50; Xerox $5.40. 107 pages. 





PHYSICS, METEOROLOGY 


AN EXPERIMENTAL INVESTIGATION ON 
THE EFFECTS OF AMBIENT PRESSURE, 
TEMPERATURE, AND RELATIVE HUMIDITY ON 
THE COALESCENCE OF WATER DROPS. 


(L. C. Card No. Mic 60-2287) 


Dominador Calalang Canlas, Ph.D. 
New York University, 1960 


Adviser: Professor R. M. Schotland 


The effects of ambient pressure, temperature, and 
relative humidity on coalescence of water drops were 
investigated experimentally. A vibrating hypodermic 
needle was used to produce uniformly-sized drops. The 
drops generated were 500 microns in diameter as calcu- 
lated from the frequency of oscillation of the needle, the 
observed number of drops produced per cycle, and the 
rate at which the water flowed through the needle. The 
drops produced were made to fall on the apex of a convex 
hemispherical water surface that was 0.6 cm in diameter. 
It was found that under certain ambient conditions of 
pressure, temperature, relative humidity, and drop tem- 
perature, the drops had to fall from a height greater than 
some critical height in order to cause coalescence. The 
critical height was found to be dependent upon the ambient 
pressure, temperature, relative humidity, and the drop 
temperature. When the drops fell from a height less than 
the critical height, coalescence did not take place. In 
cases where no coalescence occurred the drops were seen 
reflected by the target undiminished in size. 

The drop producing mechanism together with the target 
unit were placed in a glass pressure chamber and the 
critical height was observed under various values of pres- 
sure within the chamber. The collision process was 
viewed under strobotac illumination. The results showed 
that the critical height decreased with decreasing pressure 
in a pattern described by the empirical expression: 


H = 1.57 Inep - 9.27 


where the critical height H is in cm and the pressure p is 
in mb. At pressures equal to or lower than 356 mb the 
critical height was zero. While at atmospheric pressure 
the drops had to fall from a height greater than 1.6 cm to 
produce coalescence. 

To find the effects of temperature and relative humidity 
the drop producing mechanism and the target unit were 
placed in a temperature-humidity chamber. The chamber 
was opened to atmospheric pressure. With the use of heat 
exchange units and water vapor sources the ambient tem- 
perature and relative humidity as well as the temperature 
drop and target water were controlled. The critical height 
was then observed under different conditions of air tem- 
perature, relative humidity, and drop temperature. An 
analysis of the resulting data showed that the critical 
height was significantly influenced by the difference be- 
tween the vapor pressure at the drop surface and the 
ambient vapor pressure. The empirical expression 
developed to fit the pattern was: 


Ae + + Ay 
-11.77 


where H is the critical height incm and Ae represents 


H = 1.84[1 - exp ( 
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the difference between the vapor pressure at the drop 
surface and the ambient vapor pressure. The above ex- 
pression describes the observed combined effects of air 
temperature, relative humidity, and drop temperature. 

It is defined only for values of H greater than or equal to 
zero, or for values of Ae greater than or equal to -11.77 
mb. The critical height was zero for conditions where Ae 
was less than or equal to -11.77 mb. As Ae increased 
beyond 30 mb the values of critical height asymptotically 
approached 2.0 cm. 

Some theoretical consideration was made to substanti- 
ate the empirical results and also to associate a physical 
interpretation of the observed phenomena. 

Microfilm $2.50; Xerox $4.00. 73 pages. 


STATISTICAL GROUPING OF CLIMATES 
AND THE STATISTICAL DISCRIMINATION 
AMONG CLIMATIC GROUPS 


(L. C. Card No. Mic 60-2288) 


Harold Lee Crutcher, Ph.D. 
New York University, 1960 


Adviser: Willard J. Pierson 


Climate, the aggregate of weather, exerts a powerful 
effect on the lives of peoples and of nations. The study 
and classification of climates has become a necessity for 
those who plan for the future. Of the many systems which 
have been proposed, the ones which have found better 
acceptance are those which have used the ecological ef- 
fects of climates. These systems of classification have 
been induced by the dependence of nations upon agricul- 
ture. The basic assumption in these systems is that 
plants are a totalizing register of climate. With the great 
strides in industrial development, an increasing need has 
developed for a flexible, yet objective method to differenti- 
ate climates on a univariate or multivariate basis which 
will permit better service to all. 

The present investigation brings together the necessary 
statistical techniques and climatological elements to serve 
as a flexible objective system. The climatological ele- 
ments used are the monthly averages of temperature, the 
monthly totals of precipitation (suitably transformed), and 
the seasonal march and the inter- and intra-variability of 
these elements. The subtropical, temperate and arctic 
climates of North American stations are treated. The 
statistical techniques are those for tests of homogeneity 
and for discrimination procedures as developed by Fisher, 
Wilks, Rao and many others. The climates of 50 stations 
are examined from the viewpoint of monthly values and 
the action and interaction of the phase angles and ampli- 
tudes of the harmonic coefficients. A considerable amount 
of tabular and graphical materials are used to demonstrate 
and to illustrate the separation and discrimination pro- 
cedures. 

Where differentiation and discrimination of climates 
of the above elements are inadequate, the procedures can 
be extended readily to other elements or to other meas- 
ures of the same elements. The only restriction to the 
methods used in this study is the use of normally dis- 
tributed variates or normally distributed transformation 
of the variates. 





Non-parametric climatic classification procedures 
are reserved for future study. 
Microfilm $6.30; Xerox $22.50. 496 pages. 


LARGE SCALE VERTICAL MOTION 
IN THE STRATOSPHERE 


(L. C. Card No. Mic 60-2152) 


Edward S. Epstein, Ph.D. 
The Pennsylvania State University, 1960 


An empirical study is made of the interrelations be- 
tween the horizontal flow pattern in the lower stratosphere 
and the effect of vertical motion on the budgets of vorticity 
and ozone. Two periods in the winter of 1956 are studied. 
On the basis of the contours of the 200-, 150-, 100-, and 
50-mb surfaces, the terms of the vorticity equation are 
evaluated, and vertical velocities are computed from the 
adiabatic equation. Changes in total ozone amounts are 
compared on a synoptic basis with the horizontal and 
vertical fields of motion. 

The local change of vorticity, vorticity advection, and 
the divergence term (neglecting the relative vorticity in 
comparison with the Coriolis parameter) appear to be the 
only terms of importance in the vorticity equation. Diver- 
gences computed from this equation, omitting the lesser 
terms, agree well with divergences calculated from the 
vertical velocities derived from the adiabatic equation. 

There is broad agreement between the fields of 
horizontal and vertical motion, subsidence occurring in 
flow from ridge to trough and ascending motion in flow 
from trough to ridge. This pattern, however, is not 
invariant, and is particularly disturbed in the presence 
of short wave disturbances. A model is presented to 
describe the effects of short and long waves on the patterns 
of vertical motion and divergence. It is hypothesized that 
the vertical motions due to short waves are severely 
damped in the stratosphere, whereas the influence of long 
waves is maintained to great heights. Consequently there 
is no “level of nondivergence” in the stratosphere, but 
only occasional discontinuous “surfaces” of nondivergence 
which are not even approximately horizontal. 

A situation in which the changes in total ozone amount 
were large is selected and studied in terms of the ob- 
served and computed fields of motion. It is shown that it 
is not possible to explain the observed ozone changes if 
one is to accept the hypotheses which are usually made 
concerning the normal behavior of ozone. 

Microfilm $2.50; Xerox $6.40. 131 pages. 


THE GROWTH OF SMALL AGGREGATES 
OF ICE CRYSTALS 


(L. C. Card No. Mic 60-2159) 
Richard Edwin Hallgren, Ph.D. 
The Pennsylvania State University, 1960 


An experimental study of the growth of aggregates of 
ice crystals as a function of temperature, vapor pressure, 
size of the collector’ and fall velocity of the collector was 
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carried out in a cold chamber. The procedure was to 
measure the percentage of ice crystals in the path of the 
collector that cohered to the collector. The collector was 
mounted in a vertical wind tunnel in which the velocity, 
the concentration of ice crystals and the dimensions and 
mass of the ice crystals were known. The size of the 
aggregate was measured several times during a run and 
was melted at the end of a run in order to determine the 
total mass of ice collected. 

The results showed conclusively that the aggregation 
of ice crystals is possible to some degree for all tem- 
peratures investigated, viz. -6 to -25 C. Collection effi- 
ciencies for collectors of 360 and 127 micron initial 
diameter were obtained as a function of temperature. The 
results showed that the temperature and the type of ice 
crystal are extremely important in determining the collec- 
tion efficiency. The maximum value of the collection 
efficiency for both collectors occurred around -11 C. 
Below -11 C where the cloud was composed solely of 
hexagonal plates, the decrease in the collection efficiency 
was attributed to the effect of lowering temperature in 
decreasing the thickness of the ‘liquid film’ on the ice 
crystals. Above -11 C a change to columnar crystals 
occurred. It is proposed that the lower collection effi- 
ciencies above -11 C were due to the change in crystal 
type. A hypothesis is presented that the thickness of the 
‘liquid-film’ is less on the planes along the c-axis of the 
columnar crystals than on the basal planes. Since on the 
average contact between two columnar crystals is made 
on a plane along the c-axis, whereas for hexagonal plates 
contact is made on the basal planes, the chance of a bond 
occurring at any temperature is greater for plates than 
for columns. 

Comparison of the maximum values of the collection 
efficiency for the two collectors showed the parallelism 
between the aggregation and coalescence processes. 
Larger collection efficiencies were found for the larger 
collector just as would be expected theoretically. 

A marked decrease in the collection efficiency was 
found with decreasing fall velocity of the collector. There- 
fore, the growth rate of low-density particles was not as 
great as for high-density particles since the proportional 
increase in the cross-sectional area of the low-density 
particle is not sufficient to compensate for the decrease 
in collection efficiency with decreasing fall velocity. 

No variation in the collection efficiency was found by 
varying the vapor pressure. However, the experimental 
procedure for varying the vapor pressure is open to 
criticism, and therefore, any comment on the importance 
of the vapor pressure in determining the collection effi- 
ciency will have to await a more definitive study. 

The density of growth of the aggregate was also deter- 
mined as a function of temperature and size of the col- 
lector. The density of growth was larger for the larger 
collector than for the smaller collector, and this was 
attributed to the greater momentum of the collisions in 
the case of the larger collector. The density of growth 
decreased by a factor of slightly more than two between 
-6 C and -11 C, as was also the case between -11 C and 
-24C. 

The results were discussed in terms of natural cloud 
processes including precipitation mechanisms and charge 
generation. Microfilm $2.50; Xerox $7.00. 146 pages. 


1. “collector” will be used in this study to identify the 





larger particles in a cloud. In general, these particles 
will subsequently grow into precipitation particles. 


ON THE OCEAN CIRCULATION 
(L. C. Card No. Mic 59-6671) 


El Sayed Mohamed Hassan, Ph.D. 
New York University, 1957 


Adviser: G. Neumann 


An investigation of the wind driven ocean circulation in 
a rectangular ocean with a sinusoidal zonal wind stress 
and frictional coupling was carried out. The most strin- 
gent restriction was that the vertical component of velocity 
was taken to be equal to zero. However, no vertical 
integration of the horizontal velocities was carried out 
so as to make possible the calculation of their vertical 
profile. The horizontal velocities were functions of posi- 
tion. Their dependency on depth was expressed as a 
Fourier cosine expansion. By substituting in the hydro- 
dynamicai equations and equating the coefficient of each 
cosine to zero, it was possible to get equations for the 
Fourier coefficients. In the case of an ocean of uniform 
depth these equations were solved and the streamlines 
drawn for the circulation. In the case of an ocean of a 
non-uniform depth only the first Fourier coefficient was 
considered, after it was pointed out that the coefficients 
go to zero at least like wechF i)? where s is the order of 
the coefficient. This no longer gives the vertical profile 
of the horizontal velocities as obtained from the hydro- 
dynamical equations. Surface isotachs of the meridional 
component of velocity show both westward and eastward 
intensification although the westward intensification is 
slightly stronger. Moreover the position of the maximum 
southward current shifts to the north as we leave the 
eastern coast. Microfilm $2.50; Xerox $3.60. 63 pages. 


TROPOSPHERIC BEHAVIOR ASSOCIATED WITH 
THE ARCTIC STRATOSPHERIC 
WARMING PHENOMENON 


(L. C. Card No. Mic 60-2160) 


Paul Rowland Julian, Ph.D. 
The Pennsylvania State University, 1960 


Large changes in pressure, temperature, and wind 
speed are known to occur in association with the so-called 
stratospheric warmings: eight winters, 1952 through 1959, 
have been investigated in an effort to ascertain tropo- 
spheric behavior occurring concurrently with the warming 
phenomenon. 

A precise definition of the warming phenomenon was 
formulated by assuming that the transition of the Canadian 
Arctic stratosphere from a baroclinic state, with wind 
speeds at 100mb two to three times those at 500mb, to a 
near-barotropic state, with the wind speeds at 100 and 500mb 
almost equal, was the systematic, and annually-recurring 
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event of interest. By examining the 100 and 500mb height 
differences between an arctic and a middle-latitude station 
such a transition was found to occur once in each of the 
winters, and the date of the beginning of the transition was 
easily determined. In the eight winters, the dates ranged 
from 1 January to 15 March. In two winters, 1957 and 
1958, analysis of data from the USSR in a similar manner 
indicated that the transition commenced simultaneously in 
both hemispheres. Previous winters could not be examined 
because of lack of data. 

The large-scale tropospheric behavior was determined 
by computing pressure-change charts from 30-day mean 
sea-level charts ending and commencing on the approxi- 
mate date at which the stratospheric transition began. In 
addition, the winter course of the 100mb height, sea-level 
pressure, and the density at 15 km was plotted for an 
arctic station (i.e., Alert) for each winter, as an aid in 
determining relationships between the pressure at the two 
levels. 

In all eight winters the sea-level pressure was ob- 
served to increase in the Canadian Arctic and decrease 
in middle latitudes as the transition occurred in the 
stratosphere. The pressure at 15 km at the arctic station 
rose in the winters examined by 6 to 18%, but no con- 
sistent behavior of the density at 15 km was evident. In 
the four winters with transition dates occurring before 
1 March, the increase in arctic pressures was accom- 
panied by a southward movement of the belt of maximum 
tropospheric westerlies and a pronounced primary index 
cycle. In the four winters with transition dates in March, 
the association of the polar pressure rises with an index 
cycle was not as clear, apparently because positive pres- 
sure anomalies at high latitudes existed previous to the 
transition date. In these winters, however, the change in 
30-day mean pressure from January to February was 
negative throughout the polar regions in contrast to the 
climatologically expected positive changes, suggesting the 
importance of the transition event in marking a major 
readjustment of the hemispheric circulation. 

Two winters of data from the Antarctic indicated 
increases in station pressures over the continent, as the 
antarctic stratospheric transition occurred. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


PHYSICS, NUCLEAR 


PROTON-PROTON COLLISIONS OF 4.2 BEV. 
(L. C. Card No. Mic 60-1859) 


Michael Henry Blue, Ph.D. 
University of Washington, 1960 


Chairman: J.J. Lord 


4.2 Bev. proton-proton collisions are examined using 
nuclear photographic emulsions. Secondary particles from 
the interactions observed are identified by measurements 
of their multiple coulomb scattering, ionization loss, and 
angular deviation from the primary direction. 

The angular distribution of elastically scattered protons 





together with the elastic and inelastic cross sections are 
measured to permit the formulation of a simple model of 
the proton at this energy. 

Analysis of the secondary tracks from inelastic col- 
lisions yields angular distributions and momentum and 
energy spectra for the emitted pions and protons, as well 
as the cross sections for inelastic events with two, four, 
and six charged secondaries. 

The observed average multiplicity and relative cross 
sections for inelastic processes are in general agreement 
with the simple Fermi statistical theory of meson pro- 
duction, while the observed momentum spectra do not 
seem to be in such agreement. Effects are discussed 
which would account, qualitatively, for this discrepancy. 

Microfilm $2.50; Xerox $5.80. 120 pages. 


RADIATIVE DECAY MODES OF THE MUON 
(L. C. Card No. Mic 60-2468) 
Ray Ryland Crittenden, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor W. D. Walker 
A 5" freon bubble chamber was used to search for the 
following decay modes of the u* -meson 
1) pt —er+ ¥ 
2) ut 
3) yt 
4) yt 


ain a: Q* ae" 


+p? + po + y 


0 -0 
et+uv+p+e*+e 


Two exposures were made at the Carnegie Tech syn- 
chrocyclotron. A total of 200,000 pictures were taken 
yielding 3.3 x 10° u+ meson decays. 

A total of 3x 10° u*+-decays were examined for mode 
1) above. No decays consistent with this mode were found. 
The upper limit on the branching ratio R,,, was found 
to be 


R . a 2 8 
rad yt —- et + p® + yp? 





< 2.5 x 1075 


A total of 3.3 x 10° u*+-decays were scanned for mode 
2) and no such decays were observed. The limit on the 
branching ratio R, was found to be 


- + = + 
—e*t+e-+e = 
= = < 4x 107° 


RnR, = 
7 ff =e 6 + 4+ FP 





The internal bremsstrahlung rate (mode 3) was meas- 
ured for two values of Ey, (the minimum photon energy 
detected). The results were 


EG Mle le lS A 
IB ur —e + yp + jf 





+ 0.4) x 107? Ey, = 


1.3) x 1072 Ey, = 
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The rate of internal conversion of internal bremsstrah- 
lung (mode 4 above) was found to be 


u* — e+ + y® + b° + ef + OM 





= (2.2 = 1.5)x 1075 E, = 10 mev 


where E>, is the minimum energy of the internally con- 
verted y-ray. 

A summary is given of previous experiments on these 
decay modes and results are discussed with special 
reference to the intermediate boson scheme of weak four 
fermion interactions. 

The bubble chamber and methods of stereo reconstruc- 
tion are described in appendices. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


HIGH ENERGY NUCLEON-NUCLEUS SCATTERING 
AND THE NUCLEON-NUCLEON INTERACTION 


(L. C. Card No. Mic 60-2344) 


Alan Herbert Cromer, Ph.D. 
Cornell University, 1960 


The direct-interaction approximation of nuclear reac- 
tions has been used to study the differential cross section 
and polarization of high energy nucleons elastically 
scattered from light nuclei. This approximation is 
equivalent to the impulse approximation when multiple 
scattering inside the nucleus is neglected. In this case 
the nucleon-nucleus scattering matrix can be expressed 
directly in terms of the nucleon-nucleon scattering matrix. 
To include the effects of multiple scattering an optical 
potential is used which is derived from the nucleon-nucleon 
scattering matrix. 

Calculations have been made of neutron-helium and 
neutron-carbon scattering and polarization at 150 and 310 
Mev, using several of the phase shift solutions of Stapp 
et al. at 310 Mev and the Gammel-Thaler and Signell- 
Marshak potentials at 150 and 310 Mev for the nucleon- 
nucleon scattering matrix. The results of impulse 
approximation calculations are given and compared with 
the experimental data. It is found that the angular depend- 
ence of the nucleon-nucleon scattering matrix is of great 
importance for determining the shape of the nucleon- 
nucleus differential cross section and polarization. 

A modified optical potential is introduced which differs 
from previous potentials by including the effects of the 
angular dependence of the nucleon-nucleon scattering 
matrix. The results of calculations made using this type 
of potential are given and compared with the data. At 310 
Mev excellent quantitative agreement is found with the 
differential cross section and polarization. At 150 Mev 
the polarization is in good agreement with experiment, but 
the calculated cross section comes out consistently too 
large. 

From the small angle proton-carbon data at 150 and 
310 Mev and the proton-helium data at 150 Mev, the 
nucleon-nucleus scattering matrix at 0° has been deduced 
and the results compared with the theoretical calculations. 
The agreement at 310 Mev is good, but it is found that at 





150 Mev the experimental value for the real part of spin- 
independent forward scattering amplitude is larger than 
the theoretical value, whereas the imaginary part is 
smaller. This indicates that the discrepancy is more 
serious than is indicated by comparison with the cross 
section alone. 

This method of analysis is also applied to small angle 
proton-proton cross section and polarization measure- 
ments at 150 Mev and it is shown that in this way it is 
possible to deduce a number of interesting nucleon- 
nucleon parameters directly from such data. The impor- 
tance of small angle proton-proton measurements for the 
unique determination of the scattering matrix is dis- 
cussed. The effect of changes in the nucleon-nucleon 
scattering parameters upon the theoretical nucleon- 
nucleus scattering amplitudes is considered. 

Microfilm $2.50; Xerox $6.20. 129 pages. 


EXCITATION FUNCTIONS FROM 
THE ALPHA-PARTICLE BOMBARDMENT 
OF TITANIUM-46 


(L. C. Card No. Mic 60-2463) 


Douglas Overholt Raleigh, Ph.D. 
Columbia University, 1960 


Excitation functions from a-particle bombardment of 
Ti* were obtained for the (a,p), (a,n), (a,pn), (@,2n), 
(a,p2n), and (a,apn) reactions from 10 to 40 Meva-energy, 
using the stacked foil method. The results indicate that 
evaporation theory supplies an accurate picture of neutron- 
proton competition in nuclear evaporations, but that direct 
interaction processes can compete significantly with 
compound nucleus formation. 

Microfilm $2.50; Xerox $3.00. 23 pages. 


MEASUREMENT OF THE CIRCULAR 
POLARIZATION OF THE GAMMA RAYS 
FOLLOWING THE BETA DECAY OF Fe™ 


(L. C. Card No. Mic 60-2073) 


Nathaniel Leon Sanders, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Forster 


As a consequence of the nonconservation of parity in 
beta decay, the gamma rays emitted in the de-excitation 
of the nucleus following a beta transition are circularly 
polarized. The angular distribution of the gamma rays 
relative to the direction of electron emission is given by 
W( 6,7) = 12 A(v/c)cos@, where tT = + 1 depending on 
whether the photons are right or left circularly polarized, 
v is the electron velocity, and c the velocity of light. 

A, the asymmetry parameter, is related to the degree of 
circular polarization of the gamma rays, P.., by P.. = 
A(v/c) cos@. Furthermore, A depends on the spins of the 
states involved in the transition, the coupling constants, 
and the matrix elements describing the beta decay. Thus 
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from an experimental determination of the asymmetry 
parameter, information concerning these quantities can 
be obtained. 

The radioisotope Fe™ has a half life of 45 days and 
decays by complex beta emission to stable Co™®. The 
decay occurs predominantly by one of two different modes, 
3/2-(8) to 3/27(y) to 7/2” or 3/27(8) to 5/27(y) to 7/2. 
In the former mode of decay the beta group has an end- 
point energy of 271 kev and the gamma ray has an energy 
of 1.29 mev. In the latter case the beta endpoint energy is 
461 kev and the gamma energy is 1.099 mev. 

In the present work the asymmetry parameters were 
determined for the two main decay modes of Fe™. The 
measurements were based on the fact that the Compton 
scattering cross section depends on the degree of circular 
polarization of the incident photons as well as the direction 
of spin of the scattering electrons. A thin source of Fe™ 
was placed on the axis of a hollow Armco iron cylinder, 
which was magnetized to saturation with the aid of mag- 
netizing coils. The gamma rays, scattered from the 
inside of the cylinder, were detected in coincidence with 
beta particles emitted along the cylinder axis but ina 


direction opposite to the position of the scattering cylinder. 


The average angle between the directions of photon and 
beta emission was approximately 154°. Separation of the 
two different decay modes was accomplished by suitably 
setting upper and lower energy level discriminators in 
the slow channels of a fast-slow coincidence arrangement. 
By measuring the coincidence counting rate for two oppo- 
site directions of magnetization, the degree of circular 
polarization and the asymmetry parameters were deter- 
mined. 

For the 271 kev beta-1.29 mev gamma mode of decay 
a value of A = -0.04 + 0.11 was found after correction for 
some contribution due to the other main decay mode. For 
the 461 kev beta-1.099 mex gamma cascade the asym- 
metry parameter was found to be A = -0.46 + 0.08. The 
former is compatible with the predictions of the two- 
component theory of the neutrino with time reversal 
invariance for a mixed Gamow-Teller and Fermi beta 
transition, followed by a pure E2 gamma ray for the spin 
assignments 3/27(8) to 3/2~(y) to 7/2~ if |Mgr|/|MrF| 
> 2 or |My |/|Mcor|> 3, where IMcr| and|M,;| are 
the Gamow-Teller and Fermi matrix elements in the beta 
interaction. The value of A = -0.46 = 0,08 is in agree- 
ment with the value of A = -0.500 predicted by the two- 
component theory with time reversal invariance for a pure 
Gamow-Teller beta transition, followed by a pure Ml 
gamma ray for the spin assignments of 3/27(8) to 5/27(y) 
to 7/2". Microfilm $2.50; Xerox $5.20. 103 pages. 


HYPERON-NUCLEON INTERACTIONS 
(L. C. Card No. Mic 60-2250) 
Michael Thayer Vaughn, Ph.D. 
Purdue University, 1960 


Major Professor: D. C. Peaslee 


The phenomenological treatment of baryon-baryon 
interactions is discussed; a phenomenological potential 





matrix is introduced which has, in addition to diagonal 
matrix elements, off-diagonal elements connecting two- 
baryon states with the same isotopic spin and strangeness, 
but with different particles (e.g., A-N and =-N). An 
analysis of A-hypernuclei is made, starting from a 
two-body T = + hyperon-nucleon interaction represented 
by a phenomenological potential matrix of the form 


Vana Var 
Vas Vrz 


It is shown that the contribution of the =-mixing term Vay 
to the effective potential binding a A to a light nucleus can 
be substantial, and it will be argued that inclusion of the 
~-mixing effects takes into account some of the interac- 
tions which have been classified as three-body forces by 
previous authors. It is found that the diagonal term VAA 
is attractive in both singlet and triplet spin states, and 
between one and two times as strong in the singlet state. 
The T = 3/2 £-nucleon interaction is discussed; it is 
pointed out that effective triple scattering experiments 
can be performed with the £* beams likely to be available 
in the near future; these enable a distinction to be made 
between the scattering in the singlet and triplet spin 
states. Methods are proposed for determining the sign 
and rough order of magnitude of the pion-hyperon coupling 
constant from scattering experiments at low and inter- 
mediate energies (T},, ~ 50 Mev). The possibility of a 
T = 3/2 bound state is noted, and it is shown how a meas- 
urement of the branching ratios of the decay modes of 
such a bound state can give information about the free 
2-decay interaction. In the appendices are discussed 
some of the field theoretical considerations (symmetry 
laws in the meson-baryon interaction, field theoretical 
hyperon-nucleon potentials, Mandelstam representation 
for -nucleon scattering) underlying the phenomenological 
analyses of the text. Noted in passing are some conse- 
quences of Peaslee’s seven-dimensional charge symmetry 
for the strong interactions. 

Microfilm $2.50; Xerox $4.80. 93 pages. 


PRODUCTION OF HYPERFRAGMENTS 
BY 1.15 Bev/c K” MESONS 


(L. C. Card No. Mic 60-2474) 


Robert Bading Willmann, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor W. F. Fry 


A study was made to determine the frequency of pro- 
duction of hyperfragments by K~ mesons of momentum 
1.15 Bev/c. A hyperfragment is a nucleus which contains 
a bound A° hyperon. 

Nuclear emulsions were exposed to a separated K™ 
beam at the Bevatron. A total of 1891 interactions of 
charged particles from the beam were found by area 
scanning. Of these, approximately 1500 were K™ inter- 
actions. 

Fifty-nine events were classified as hyperfragment 
decays from rest; nine of the hyperfragments had ranges 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





222 PHYSIOLOGY 





greater than fifteen microns. After correcting for the 
number of background events, the frequency of production 
of hyperfragments was found to be 3.9 + 1.0x107*. 

No decays in flight of hyperfragments were detected, 
but there may have been strong biases against finding 
such events. 

Three events were classified as double hyperfragments. 
It is presumed that a double hyperfragment is the result of 
the creation of a = particle which subsequently interacts 
with a nucleon to give two A° hyperons. The double hyper- 
fragment can be of either of two types: if both A° particles 
are trapped in one fragment it is referred to as a “cas- 
cade” hyperfragment; if the two A° particles are trapped 
in two different fragments, it is called a “separated” 
double hyperfragment. One of the events found was a 
separated double hyperfragment and one was a cascade 
hyperfragment. The third could not be classified. 

If the double hyperfragments are the result of =-nucleon 
interactions, the trapping probability for A° particles pro- 
duced in the interaction 


= + N— A° + A° 


is considerably higher than the trapping probability for 
the A° particle produced in the interaction 


K~ + N— A° + @. 


This may indicate that the trapping probability for A° 
particles varies strongly with the energy of the A° at low 
energies. Microfilm $2.50; Xerox $4.00. 72 pages. 





PHYSICS, SOLID STATE 


THE VARIATION OF SECONDARY ELECTRON 
EMISSION FROM TITANIUM SINGLE CRYSTALS 
WITH ANGLE OF INCIDENCE OF 
THE PRIMARY ELECTRON BEAM 


(L. C. Card No. Mic 60-2056) 


Richard William Soshea, Ph.D. 
University of Minnesota, 1960 


The secondary emission ratio of single crystals of 
titanium has been measured as a function of the angle of 
incidence of the primary electron beam. The curves show 
a general increase of the secondary emission ratio with 
increasing angle between the electron beams and the 
normal to the crystal face. Superimposed upon this gen- 
eral increase are a number of small relative maxima. 
The larger and broader of these maxima occur whenever 
the primary beam is incident along one of the major zone 
axes of the crystal. The magnitudes of these bands vary 
with the energy of the incident electrons, but their angular 
position is independent of energy. The smaller, extremely 
narrow bands do not correspond to major zone axes of the 
crystal. Both the magnitude and angular position of these 
latter peaks vary with the primary energy. The origin of 
these bands is explained in terms of diffraction of the 
incident electrons by the crystal lattice. 

Microfilm $2.50; Xerox $4.20. 76 pages. 


PHYSIOLOGY 


METABOLIC STUDIES ON HYPOGLYCEMIC 
KETOSIS IN PREGNANT GUINEA PIGS 


(L. C. Card No. Mic 60-2063) 


Emmett Norlin Bergman, Ph.D. 
University of Minnesota, 1959 


The present study was undertaken to ascertain whether 
a small laboratory animal species could be utilized as a 
means of studying a fasting ketosis of sufficient severity 
to cause definite illness and death. If such were the case, 
certain basic information could possibly be more easily 
obtained than using larger species, e.g., cows or ewes. 
It was found that late pregnant guinea pigs, unless parturi- 
tion occurred, generally developed initially lower blood 
glucose and markedly higher blood ketone concentrations 
when fasted for 3 days than did non-pregnant controls. 
When parturition did not occur, nearly all of the late preg- 
nant animals became ili within this fasting period and died 
1 to 4 days after replacement of the feed. Some animals 
that underwent parturition after the onset of clinical symp- 
toms died. The symptoms exhibited, effects of fetal 
maturity and numbers, necropsy findings, fat content of 
the livers, blood urea nitrogen, reduced output of expired 
COz, ketonemia, early hypoglycemia, and later euglycemia 
or hyperglycemia suggest a marked similarity of this 
syndrome to “pregnancy toxemia” of ewes and guinea pigs. 





A total of 64 3-day fasted guinea pigs (30 pregnant and 34 
non-pregnant) were injected intracardially with tracer 
quantities of a radioactive compound. Compounds injected 
were Na acetate-2-C™ , Na acetate-1-C™ , acetone-2-C™, 
Na palmitate-1-C**, and uniformly labelled glucose-C"*. 
Expired CO, was collected over a 6-hour period and 
assayed for radioactivity. The C** content of liver and 
plasma “total lipids,” acetone bodies, urine, and blood 
filtrate was also measured in certain instances. Methods 
used for the quantitation of the radioactivity were de- 
scribed. Comparison of the rates of c**O, excretion and 
C** incorporation into other compounds were made with 
respect to the various compounds injected. 

After acetate-C** injections, pregnant fasted guinea 
pigs utilized less C** for CO, excretion and more C™ for 
biosynthesis than the non-pregnant fasted group. A greater 
percentage of C’* was found in ketone bodies in the former. 
The specific activities of the CO, expired by the pregnant 
ketotic animals were higher than those of the non-pregnant 
animals. The significance of these data with regard to 
size of the body “acetate pool” are discussed. After 
palmitate-1-C™* injections, the C'* concentration and 
percent C'*O2 expired were greater in 2 of 4 pregnant 
fasted animals than in the non-pregnant fasted group. The 
liver fat content of the former was reduced. These obser- 
vations indicate a greater turnover rate of a smaller fatty 
acid pool in the pregnant fasted group. After acetone-2-C** 
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injections, it was noted that pregnant fasted, and non- 
pregnant fasted guinea pigs injected with carrier acetone, 
excreted progressively less C**O, as the blood concentra- 
tion of acetone was elevated. Calculations on the amount 
of acetone-C’* remaining in the body and synthesized to 
liver lipids indicate that less C’* was used for biosynthesis 
as the blood concentration was progressively elevated. It 
appears from the calculations that the actual milligrams 
of acetone utilized for both purposes was relatively con- 
stant despite elevations of blood concentration. After 
glucose-U-C"™* injections, both groups of fasted guinea 
pigs excreted about the same amount of C’*O2. The spe- 
cific activity of the CO2 in the pregnant fasted animals 
was higher, however. The mean blood concentrations of 
glucose were comparable. This may indicate that the 
glucose pools of the 2 groups of animals had comparable 
turnover rates (for COz production) and that the mean 
percentage contribution to total CO2 by the glucose car- 
bons was higher in the pregnant ketotic animals. 
Microfilm $2.50; Xerox $7.00. 149 pages. 


THE CARDIOVASCULAR AND RESPIRATORY 
RESPONSES OF DOGS TO LETHAL 
CONCENTRATIONS OF CARBON MONOXIDE 


(L. C. Card No. Mic 60-2116) 


Kenneth Rae Coburn, Ph.D. 
The Ohio State University, 1960 


Although considerable work has been done on the re- 
sponses of living organisms to both lethal and sublethal 
concentrations of CO, the nature of the physiological 
adjustment or lack of it remains uncertain. Theories 
concerning a specific local effect have been advanced, as 
have various views on the ultimate causes of death in 
acute CO poisoning. In view of the fact that rational treat- 
ment of this entity depends for a great part upon a precise 
knowledge of the physiological course of the intoxication, 
it was decided to reinvestigate the cardiopulmonary 
responses of anesthetized dogs to lethal concentrations 
of CO. The cardiopulmonary responses were chosen 
because diagnostic, therapeutic, and prognostic implica- 
tions in cases of carbon monoxide poisoning arise chiefly 
from clinical observation of respiratory and circulatory 
functions. The series of experiments to be described 
below was done to determine the time courses of the func- 
tions of the respiratory and the circulatory systems 
following acute CO intoxication. It was anticipated that 
such an approach would disclose a characteristic pattern 
of collapse and death due to CO inhalation. Knowledge of 
such a pattern should aid in the analysis and treatment of 
cases of CO poisoning at the clinical level. 

Anesthetized dogs were exposed to lethal concentra- 
tions of CO. Minute volume, tidal volume, and respiratory 
rate were recorded by a recording gasometer. Blood 
pressure and heart rate were continually recorded via a 
Cournand needle indwelling in the femoral artery anda 
fluid-filled strain gauge system. Cardiac outputs were 
measured by a dye dilution technique and by direct Fick. 
Expired air was analyzed for O,, CO,, and Nz bya 
Scholander Microgas Analyzer. Periodic arterial and 
venous blood samples were drawn, and pH, O, content, 





O, capacity, and CO, content were determined by stand- 
ard techniques. 

Analysis of the data collected indicates progressive 
decline in peripheral resistance which is not compensated 
for by an increase in cardiac output. The progressive 
decline of mean blood pressure leads to critical hypoxia of 
the respiratory center. Although death is due to respira- 
tory failure, it is pointed out that this in itself is second- 
ary to the failure of the vasomotor center. 

Microfilm $2.50; Xerox $4.60. 88 pages. 


METABOLIC REACTIONS DURING THERMAL 
ACCLIMATION AT 50° AND 80° F. AND 
DURING THERMAL STRESS (35° TO 95° F.) 
IN DAIRY ANIMALS 


(L. C. Card No. Mic 60-2094) 


Taymour Hussein Kamal, Ph.D. 
University of Missouri, 1960 


Supervisor: Professor Harold D. Johnson 


The changes in blood glutathione (GSH), plasma butanol 
extract -I'* , and body weight gain were studies during the 
last 6 months of thermal acclimation of eighteen Brown 
Swiss, Holstein, and Jersey dairy calves to constant low 
(50° F.) and high environmental temperatures (80° F.) for 
one year period. At approximately one year of age both 
groups were thermally equalized for one month at 80°, 
90°, and 52°F., respectively, and then exposed to rising 
temperature 35°, 50°, 70°, 80°, 90°, and 95°F. for a two- 
weeks period at each temperature level. 

(1) At an early age (sixth month) the 80°F. reared 
calves had lower values of BEI’, lower body weight gain, 
and higher blood GSH than the 50°F. group. With longer 
exposure to temperature, and with advance in age the 
difference between the two groups almost disappeared 
indicating a restoration of the biological displacements 
that occurred at the beginning of the thermal exposure. 

In the last two months, the 80°F. group even exceeded the 
other group in the body weight gain. 

(2) The over-all averages of the blood GSH were higher 
while that of the BEI*™ and body weight gain were lower 
in the 80°F. than in the 50°F. groups. The differences 
were found statistically significant in the three breeds 
studied. There were also statistical significant breed 
differences between the three breeds in the levels of 
BEI’ , blood GSH, and body weight gain. No statistical 
significant difference between the Holstein and Brown 
Swiss in body weight gain was observed. 

(3) In cold (35° F.) diuresis, kaluresis, natruresis, 
high blood glucose concentration, high plasma protein 
concentration, and high nitrogen excretion, as well as low 
nitrogen retention were observed in the warm acclimated 
heifers as compared to the cold acclimated animals. These 
differences between the two groups were found statistically 
significant indicating the occurrence of cold stress in the 
warm acclimated animals and high performance in the cold 
acclimated heifers when exposed to (35° F.). 

(4) Increasing the temperature to 50° F. causeda relief 
of the cold stress in the warm acclimated heifers, and the 
occurrence of mild heat stress inthe cold acclimated group. 
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(5) Further progressive increase in environmental 
temperature (70°, 80°, 90°, and 95° F.), in both groups 
demonstrated, statistically, significant decreases in 
nitrogen retention, increases in sodium excretion and 
Na/K ratio in urine, and negative nitrogen and sodium 
balance at the higher temperatures. The urinary nitrogen 
and potassium excretion, as well as the blood glucose and 
plasma protein concentration were significantly decreased. 
Plasma electrolytes changed inversely to urine electro- 
lytes though statistically insignificant. Water consump- 
tion, total vaporization, and urine volume increased and 
urine specific gravity decreased. These changes were 
statistically significant. The digestible nitrogen consump- 
tion significantly decreased while no significant change in 
body weight was observed with rising environmental 
temperature. 

(6) These results indicated an increase in glucocorti- 
coids secretion and decrease in mineralocorticoids 
secretion and probably an inhibition of the antidiuretic 
hormone release, and increase in plasma volume with 
rising temperature from 50° to 90°F. They also indicated 
the occurrence of “stress” in cattle during exposure to 
heat regardless of the rearing temperature. 

(7) It was observed that the warm acclimated group of 
heifers, with the exception of the Jersey animals, hada 
significantly milder heat stress than the cold acclimated 
heifers. This indicates that heat stress is significantly 
ameliorated if the cattle are previously reared at warm 
climate (80° F.), i.e., they become more heat tolerant and 
have less catabolic reactions during the heat exposure. 
Some animals are incapable of acclimation to heat, as in 
the case of the 80°F. reared Jersey animals in this study. 

Microfilm $2.90; Xerox $10.15. 224 pages. 


STUDIES ON THE METABOLISM OF 
MOLECULAR NITROGEN AND CARBON DIOXIDE 
BY RHODOSPIRILLUM RUBRUM 


(L. C. Card No. Mic 60-2051) 


Douglas Charles Pratt, Ph.D. 
University of Minnesota, 1960 





The thesis deals with a study of metabolic gas ex- 
changes involving Nz, CO2 and O2 by Rhodospirillum 








rubrum using a recording mass spectrometer, and with an 
investigation of the CO, requirement for the growth of 
R. rubrum in the dark and in the light. 

The mass spectrometer technique is convenient for 
following N, fixation over short experimental periods. 
The effect of changes in environmental conditions which 
may affect N2 fixation can be observed within 5 to 10 
minutes. Earlier reports on the light dependence of N, 
fixation by R. rubrum have been confirmed, and it also 
has been demonstrated that fixation stops abruptly once 
illumination ceases. The rate of N2 fixation is an almost 
linear function of light intensity at low light intensities, 
paralleling photosynthetic CO2 uptake which proceeds at 
about 15 times the rate of Nz uptake. It was not possible 
to obtain a good saturation curve for photosynthetic CO2 
uptake under the experimental conditions because of what 
appeared to be photofermentative production of CO2. At 
higher light intensities, N2 fixation proceeded very rapidly 
even though net CO, fixation was extremely limited. It has 
been established that molecular hydrogen reversibly 
inhibits the light dependent N2 fixation in this organism 
although CO, fixation is apparently not affected by the 
presence of hydrogen. Molecular oxygen also brings about 
a reversible inhibition of Nz fixation. Four percent O2 
brings about complete inhibition of Nz uptake. 

Rhodospirillum rubrum requires COz2 at a level of up 
to 1% for optimal aerobic growth in the dark. Carbon 
dioxide concentrations as high as 10% are not inhibitory 
to growth. It has not been possible to relieve the require- 
ment for CO2 with exogenous sources of dicarboxylic and 
tricarboxylic acids, purines and pyrimidines. Casein 
hydrolysate and yeast extract partially alleviate the CO2 
requirement for the aerobic growth of R. rubrum in the 
dark. Yeast extract partially relieves the CO2 require- 
ment for the anaerobic growth of malate metabolizing cells 
in the light but it is ineffective for those metabolizing 
acetate. 

On the basis of a number of reports it has been noted 
that there is considerable diversity among organisms 
with respect to the ease with which their CO, requirement 
can be alleviated. R. rubrum appears to be among the 
organisms for which it is most difficult to substitute for 
COz. Microfilm $2.50; Xerox $4.20. 79 pages. 
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THE INSTITUTIONAL ASPECTS OF KHRUSHCHEV’S 
AGRICULTURAL REFORM IN THE COLLECTIVE 
FARMS AND ITS REFLECTION IN CZECHOSLOVAKIA 


(L. C. Card No. Mic 60-2454) 


Josef Kalvoda, Ph.D. 
Columbia University, 1960 


The poorly working Soviet agriculture, “the Achilles 
heel of Soviet Communism”, has been of great concern to 
that country’s leaders in the past. Recently, however, the 
Soviet Premier and the First Secretary of the Soviet Com- 
munist Party, Nikita S. Khrushchev, announced his ré- 
gime’s commitment to overtake the United States in a few 
years in the per-capita output of meat, milk and butter. 

In order to increase agricultural production and to achieve 
a victory on the economic front, which would have thus 
added advantage of exploitability for political and propa- 
ganda purposes, a reform was launched in the Soviet col- 
lective farms with the view of a) providing incentives to 
the collective farm peasantry; b) making possible the ful- 
fillment of the Seven Year Plan by producing raw materials 
for light industries and by relieving a part of the labor 
force at the farms for work in industries; c) giving the 
Soviet peoples the promised consumer goods; and d) bring- 
ing closer the ultimate objective of achieving Communism 
by drawing together state and cooperative property. 

The various institutional aspects of the reform have 
been: amalgamation of collective farms; reorganization 
of the Machine and Tractor Stations into Repair and Tech- 
nical Stations; changing the system of procurement of 
agricultural products; reduction of the size of private 
plots with the ultimate objective of abolishing them al- 
together; changing the system of remuneration of labor 
through workdays by introduction of advance monthly pay- 
ments and guaranteed cash payments without workdays, 
thus making possible the application of cost accounting at 
collective farms; and, finally, tightening Party control 
over the production units -- alternating incentives by 
coercion. 

On the eve of the Soviet agricultural reform, Czecho- 
slovak agriculture was managed in a similar manner to 
that of the Soviet Union by state agencies through produc- 
tion controls, compulsory delivery quotas, and the state 
owned machine and tractor stations; while the Party ex- 
ercised “guidance” of the production units through its 
organizations and government institutions. In addition to 
the state owned and cooperative types of production units 
(state farms, machine and tractor stations, and unified 
agricultural cooperatives), there were also private holdings 
amounting to almost one third of agricultural land. The 
private sector was discriminated against in favor of the 
socialist sector in the fixing of delivery quotas, taxation 
and STS fees. 

Following the new Soviet policy in agriculture, the 
Czechoslovak Communist leaders increased their drive 
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for complete collectivization of land, directed the coopera- 
tive farms to purchase machinery from the STS, introduced 
a new procurement policy alternating dual prices for agri- 
cultural products by a single price list, and instructed the 
farming masses to adapt Soviet methods in administration 
of agriculture (remuneration of labor, amalgamation of 
cooperatives, etc.). The reform was called “an inspiring 
example” showing that the Soviet and Czechoslovak Com- 
munists have the same experience, ways and aims. 

In contrast to the Soviet Union, where forcible collec- 
tivization of land was carried out rapidly and with the aid 
of naked force, being characterized by deportations and 
famines, in Czechoslovakia land was socialized gradually, 
step by step, with the use of less violance and more sys- 
tematically applied psychological and economic pressures. 
Price policy, compulsory delivery quotas, STS fees, taxa- 
tion, supplies of machinery and fertilizers, privileges 
granted to cooperatives and the like were instrumental in 
bringing about the realization of socialism in the Czecho- 
slovak countryside. Furthermore, in the Soviet Union the 
changes were carried out administratively, as indicated by 
Party resolutions and government decrees; in “western” 
Czechoslovakia a more refined way of issuing series of 
laws and model charters of unified agricultural coopera- 
tives was employed. While in the Soviet Union the laws 
and the Constitution have been surpassed and made obso- 
lete by the actual developments, in Czechoslovakia “laws” 
are always ahead of actions. In the first socialist country 
new policies have been carried out rather rapidly through 
administrative processes, while in Czechoslovakia the de- 
velopments in agriculture have been characterized by 
gradualism and legalism. 
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Chairman: Professor Rodee 


The relations of Indian governments among themselves 
and with the people are a better measure of the nature of 
India’s present democracy and federalism than the long 
constitution adopted in 1950. Few writers have done more 
than mention intergovernmental relations in India as they 
developed in the seven years following the constitution’s 
inauguration. 

The culture, environment, and pre-British traditions of 
India have played a minor part in determining the trends 
visible today. 

The British forged a government it proved difficult to 
undermine. Modern Indians are influenced by this example. 
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No part of India can maintain that it has a provincial au- 
tonomy which it secured by force of arms. States’ “rights” 
are a matter of the Union’s forbearance. The one-party 
system disguises this and other realities. Two extremes 
of opinion are heard about the states, the firstthatthey are 
merely convenient administrative divisions, the second 
that they are close to being separate nations. 

When Independence was secured in 1947, Pakistan parted 
from India, and the sentiment for independent provinces 
weakened, The Constitution had a strong centralist flavor. 
The Union could order the states to do anything it wished. 
Only six questions out of hundreds needed submission to 
the states before the Constitution could be amended. None 
of them concerned the economic life of the country. 

The Centre and the majority Congress Party, its direc- 
tive influence, set out to improve the lives of the remotest 
inhabitants. In the process, the state governments became, 
not legal equals, but subordinate associates in the common 
enterprise. Federalism, at least in this period, was 
strongly modified. If Congress was successful, federalism 
would take second place. 

At the same time provincial loyalties remained, and 
grew so strong in this period that political boundaries of 
centuries’ duration were replaced by new ones reflecting 
primarily language differences. 

State legislatures and ministries in nearly all cases 
responded to the will of the party’s “high command?” in 
New Delhi—Prime Minister Jawaharlal Nehru and his as- 
sociates—who favored a strong Union. The governors 
were ostensibly without power, but what little they had 
through personal influence was exercised for the Centre. 

The chief secretaries as heads of the administrative 
hierarchy in the states had to carry out the orders of the 
chief ministers and also receive many suggestions from 
New Delhi, which became “directions” if the Centre pre- 
ferred to exercise direct power. 

The traditional functions of the state did not undergo 
great modification. However, the courts were now more 
centralized. The chief justice of India had wide advisory 
powers concerning the appointment of judges. A number 
of new organs were created to fight corruption, but innova- 
tion and experimentation were more evident in the states’ 
new economic activities. Arguments about the relative 
merits of boards, single heads, departments, and corpora- 
tions were heard among Indians. The collection of sta- 
tistics lagged, catching up in a burst of speed after 1953. 

Planning in 1950-56 was notable for its effect on the 
countryside, although many great industrial projects were 
in or beyond the blueprint stage. The people responded 
better than had been expected. Because of inflationary 
pressures, controls came back at many points. The long- 
term remedy for inflation was to build new factories and 
to scoop up the people’s small savings. 

A civil service which in its upper echelons maintained 
much of the morale it possessed under the British ad- 
ministered programs in the development of rural commu- 
nities, industry, social welfare, health and labor, education, 
transport and communications. 

Interviews with people in several occupations in India, 
especially with government officials, occurred in twelve 
Indian states and formed the basis for much of this dis- 
sertation. Indian parliament debates, state publications, 
and newspaper accounts helped to amplify and correct the 
interview material. 
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The problems of legislative apportionment stem from 
three sources: constitutional provisions limiting the de- 
velopment of a representative legislative body, apportion- 
ment plans which do not reach the full potential permitted 
by the constitution, and inactivity on the part of the ap- 
portioning agency, which permits a once-adequate plan to 
deteriorate. 

All apportionment plans must be developed within the 
constitutional framework. Eight major areas of constitu- 
tional apportionment provisions have been examined for 
each state since it entered the union: the type of apportion- 
ment, the major basis of apportionment, the mathematical 
method prescribed, the principal governmental unit used, 
supplementary provisions limiting apportionment on the 
major basis, the prescribed interval between reapportion- 
ments, procedures for subsequent reapportionments, and 
residence requirements for legislators. Within these 
areas, the use of each constitutional apportionment charac- 
teristic has been traced from 1790 to 1958. A major trend 
throughout the nineteenth century was toward the democra- 
tization of apportionment. Early in the twentieth century, 
however, the trend reversed and the movement since has 
been in the direction of features more common in 1790: 
apportionment by a process of distribution using bases 
which ignore population, supplementary provisions which 
seek to guarantee representation to all parts of the state, 
and removal of the reapportionment responsibility from 
the hands of the legislature. 

Five standards of apportionment appear desirable and 
susceptible to measurement: population equality, conti- 
guity, compactness, adherence to governmental boundaries, 
and political representativeness. Population equality is 
measured by the relative deviation in constituency popu- 
lation. Since a circle is the most compact plane figure, 
compactness is measured by comparing the area of the 
constituency to the area of a circumscribing circle. Ad- 
herence to governmental boundaries is guaged by the num- 
ber of constituencies containing fractional parts of civil 
subdivisions which have total populations of less than the 
average constituency. The measurement of political repre- 
sentativeness is based upon the relationship between votes 
received and seats won. 

The five standards have been applied to legislative 
bodies in five states: Alabama, Colorado, New Jersey, 
Ohio, and Texas, with an illustrative weighting plan indi- 
cating the relative value of each standard. Of the demon- 
stration states, the Ohio senate appears to have the best 
plan, while the New Jersey senate has the poorest. 

Uses of the standards may take three directions: they 
may be used for public evaluation of apportionment plans; 
they may be used for judicial interpretation of constitu- 
tional provisions; or they may be used as performance 
requirements for reapportionment agencies. 

Microfilm $3.30; Xerox $11.50. 255 pages. 
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CONSTITUTIONAL REFORM FOR 
EFFECTIVE GOVERNMENT IN NEVADA 


(L. C. Card No. Mic 59-875) 


John Edward Westburg, Ph.D. 
University of Southern California, 1958 


Chairman: Professor J. Eugene Harley 


In 1955 the only attempt made since 1885 in the Nevada 
Legislature to call for a study of the 1864 Constitution of 
the State of Nevada failed of adoption. That failure stimu- 
lated interest in making this academic analysis and hypo- 
thetical streamlining of the constitutional legislative and 
executive systems. 

Reforms of the legislative system proposed here in- 
clude creating a unicameral legislature with an interim 
council; apportionment by population only; strong legis- 
lative immunity; prohibiting undue personal interest by 
legislators in bills they act upon; annual sessions, no 
session time limits, but authority for the Governor to 
terminate special sessions after 30 days and regular ses- 
sions after 90 days; power for the Governor, Lieutenant 
Governor, and Attorney General to introduce but not vote 
on bills; presession bill-filing and publication in lieu of 
the 3-day reading; extending to 30 days the time for the 
Governor to return bills; granting him an item veto; the 
recording of all votes on bills; the enacting of vetoed bills 
by one more vote than the number which first passed them; 
and authority for any Nevada elector to introduce one bill 
in each session subject to legislative rules. 

Reforms of the executive system provide that the Gov- 
ernor, Lieutenant Governor, and Attorney General be the 
only constitutional executives, each having power to re- 
quest reports from state agencies, local governments, and 
corporations, and to appoint and remove the officers under 
their own respective jurisdictions. The Attorney General 
should follow the Lieutenant Governor in the line of suc- 
cession and should be ex officio State Controller. The 
Lieutenant Governor should be ex officio Secretary of 
State and State Treasurer. The University of Nevada 
should be autonomous somewhat like a municipal corpora- 
tion, the faculty framing its charter and choosing its presi- 
dent and an advisory board of regents. Fiscal reforms 
would abolish constitutionally earmarked revenues except 
for higher education, delete all tax exemptions and limits, 
provide severance taxes for timberlands as well as for 
mines, require publication of an annual statement by the 
State Treasurer, provide for constitutional silence on 
lotteries and state investments, and permit special legis- 
lation on “ mixed” and government corporations. 

The reformed Constitution should omit such anachro- 
nisms as the prohibition of state banknotes and dueling 
and such redundancies as the restrictions on teachers’ 
salaries, the provisions on Negroes’ and women’s fran- 
chise, which should be implied in an inclusive electoral 
article, and the “ paramount allegiance” clause. It should 
omit the expressed mandates upon the legislature, difficult 
to enforce, the permissive powers encompassed in the 
plenary legislative power, and all provisions creating 
ministerial offices, such as the boards of examiners and 
of prisons commissioners, proper to the statutes. 

These hypothetical conclusions are based upon demo- 
cratic ideals, andupon personal values, which are impos- 
sible to eschew in advancing suggestions for constitutional 





reform; however, they are supported by the historical 
practices, problems, or potentialities surrounding the 
Nevada Constitution. Hence, they provide provocative 
sources for any commission the Nevada Legislature might 
create to study the subject further, especially with the 
view of preparing a single omnibus amendment to repeal 
and supplant each article of the Constitution as recom- 
mended in this study. 
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I, Purpose: The original objective of this study was to 
investigate and analyze the agricultural politics of Austria 
during the national reconstruction period of 1945-1954. 
The purpose was to learn thereby something about con- 
temporary peasant politics---the assumption being that 
the agriculture of a country has become one of the most 
complex, controversial and vital areas of modern political 
and economic life. The fundamental question in agricul- 
tural history is the placing of recent changes and trends 
into the proper long-term historic perspective. The scope 
of this investigation reaches, therefore, back to 1848, the 
birth year of modern Austrian freeholding peasantry. 

II, Findings: Austrian Agricultural Politics demon- 
strate an evolutionary continuity under the Monarchy 
(1848-1918), the First Austrian Republic (1918-1934), the 
Authoritarian Regime (1934-1938), and the Second Austrian 
Republic (since 1945). An examination of the natural re- 
source base, the agricultural structure of the country, the 
phenomenon “peasant” and the agricultural law prepare 
for a discussion of the constitutional and organizational 
provisions affecting agriculture, agrarian reforms, various 
political programs concerning agriculture, the growth of 
the three basic pillars of Austrian peasant strength, 
namely the political Austrian Peasant Federation, the 
interest-representation Agricultural Chamber System, 
and the economic self-help Rural Cooperative Movement. 
Of note is the impact of the Industrial Revolution, political 
and economic liberalism, capitalism and nationalism upon 
the village. 

Part II begins by recounting the post-1945 reconstruc- 
tion of Austrian laws affecting agriculture, the reorgani- 
zation of the Federal Ministry of Agriculture and Forestry, 
and the resurrection of the above-mentioned three pillars. 
The peasants’ attitude during the reconstruction is char- 
acterized by a first phase of cooperation with a controlled 
national economy and the instituting of progressive social 
legislation for agriculture (1945-1950), and a second phase 
of peasant reaction for “decontrol” and pressure for a 
“new policy” which would give the peasantry “parity” 
(1950-1954). 

Ill. Thesis: The tool employed in the examination of 
these historic factors was the analytic study of “politics”, 
including the birth and growth of ideas, the development 
of principles, the constitutional provisions, the govern- 
mental actions, the foci of power, the formation and 
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expression of opinion, the organization and techniques of 
parties and agricultural groupings, propaganda and its 
issues, elections and legislation. By 1954 a freeholding 
and democratically organized peasantry has successfully 
accomplished its primary mission. It provided Austria 
with self-sufficient sustenance and constructed one of the 
world’s best organized peasant economies. The peasantry 
had achieved a great measure of pride and self-confidence, 
and a position of political and economic power. In pro- 
moting its self-interest it had almost become the equal of 
industry, business and labor, achieving, among other things, 
comprehensive organization, concentration of finances, of 
group control and of the press, and an influential price 
manipulation mechanism. All this was attained without 
recourse to any “agrarian philosophy” or “ agricultural 
plan”. Austrian agrarians have been pre-eminently prag- 
matic in their approach; the mass of the peasants often 
quite materialistic minded. 

The greatest problem of Austrian agricultural politics 
has been to fit a specific, justified and vital group interest 
into the context of over-all national politics, and awaken 
genuine interest and understanding among the urban popu- 
lation for agricultural problems. The chailenge facing 
Austrian agriculture in 1955 was how to adopt clear, effec- 
tive policies to meet needs which have become more and 
more evident in a non-agrarian society. No longer can 
Austrian peasant politics concentrate, as it has since 1848, 
on the many immediate economic, social and political 
peasant problems, primarily from the vantage point of 
economic survival or agrarian interest. Policy making 
can not confine itself to meeting recurring emergencies. 

It should be purposeful and of long-term validity. This 
means some degree of conscious planning in accordance 
with an idea, value and purpose content of politics, Such 

a program must be expressive, moreover, of national 
politics and be the product of the participation of all citi- 
zens in the State. In the concrete case of the Austrian Re- 
public such a program would have to be formulated and 
supported by the representatives of both major parties. 

Austrians can learn with pride much from the success- 
ful historic experiment of 100 years of peasant freedom. 
Today agricultural politics no longer concerns primarily 
the peasant. It has become of fundamental interest to all 
citizens in an industrial society and economy. 
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Among commentators on United States foreign aid 
policy there is increasing recognition of the significance 
of social reform, both for economic growth in underde- 
veloped countries and for the parallel growth of demo- 
cratic political institutions. It is the contention here that 
encouragement of social reform is an element which 
should be included in United States foreign aid programs, 
since it is both necessary and capable of producing results. 





It is necessary because increased production without in- 
creasing equity of distribution, either of income or of 
political-economic power, is merely a formula for revo- 
lution. Such encouragement produces results when as- 
piring political elites are able to recognize their own 
interests in the consequences of directed social change 
and when they have some access, either direct or indirect, 
to the policy process. In the Philippines, and perhaps 
elsewhere, social reform has not been primarily a result 
of persistent, well-organized mass pressures but of com- 
petition between aspiring and dominant elites. Politics 
and the policy process in the Philippines have been par- 
ticularly susceptible to United States pressures for reform, 
primarily because of the relative openess of the political 
system and the growing articulateness of economic inter- 
ests in policy formation, but should not be considered 
unique. 

In a time of grave national crisis, the summer of 1950, 
President Truman sent an Economic Survey Mission to the 
Philippines, headed by Daniel Bell. Its report recom- 
mended several administrative and socio-economic re- 
forms to be prerequisites for expanded United States 
assistance over a five year period. The relationship be- 
tween aid and reform was spelled out in more detail by 
the Quirino-Foster Agreement, signed in November, in 
which the Philippines pledged immediate enactment of 
higher taxes and of a minimum wage law. By April 1951 
these measures had been adopted by the Philippine Con- 
gress, but only as the result of unremitting United States 
pressure and related political compromises which Presi- 
dent Quirino was forced to make with his congressional 
foes. The most significant outcome of these compromises 
was a liberalization of the Election Law allowing greater 
opportunity for the opposition. After the passage of this 
legislation, an ECA mission was established. Subsequent 
United States pressure for implementation of this legisla- 
tion and enactment of other reform measures was, of 
necessity, more subtle. 

United States assistance to tax administration reform 
was, in fact, meager; nor did it receive significant do- 
mestic political support. The income tax, that revenue 
measure having the most direct redistributive function, 
was never adequately enforced. 

The Minimum Wage Law also suffered from only par- 
tial enforcement, but United States aid, administrative 
reorganization, and the growing strength of labor unions 
contributed to steady improvement. By 1954 labor and 
pro-labor forces were strong enough to defeat an effort 
to seriously weaken the law. United States advice and pres- 
sures also contributed to the enactment of the Industrial 
Peace Act in 1953, which introduced collective bargaining 
into a pattern of industrial relations previously governed 
by judicial arbitration and strengthened the legal position 
of labor unions. To help provide effective labor leader- 
ship United States aid supported the establishment of a 
Labor Education Center. 

Agrarian reform progressed very unevenly from 1951 
to 1956. In general, substantial American assistance and 
Philippine political support were only extended to those 
kinds of reform, such as public land settlement and coop- 
erative credit and marketing, which did not immediately 
threaten the interests of the landed elite. Government 
regulation of tenant-landlord relations was moderately 
successful, Attempts to enact an effective land distribu- 
tion measure met with failure, 
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Though a great deal was accomplished, much of the 
reform envisaged in the Bell Report had not, by 1956, been 
achieved. Continued United States support for the forces 
of reform in the Philippines is needed. The Philippine ex- 
perience may also provide lessons for United States foreign 
aid administrators elsewhere in Asia. 

Microfilm $10.65; Xerox $37.95. 843 pages. 


POLITICAL SCIENCE, INTERNATIONAL 


LAW AND RELATIONS 


CONSERVATIVE AND PROGRESSIVE ATTITUDES 
MANIFESTED BY MEMBERS OF THE 
INTERNATIONAL COURT OF JUSTICE 


(L. C. Card No. Mic 60-2271) 


Richard Henry Hedrich, Ph.D. 
University of Maryland, 1959 


Supervisor: Professor Elmer Plischke 


Although the role of international law as a factor con- 
trolling the actions of states is slight, some expectations 
for progress toward a rule of law were aroused by the 
establishment of the International Court as the judicial 
organ of the United Nations. These expectations have 
paled; the Court has received less than three cases per 
year. It seems worthwhile however to scrutinize the gen- 
eral legal outlook of the Court members themselves, both 
as a basis for predicting future judicial behavior, and as 
a possible partial explanation for the moribund condition 
of the Court system. In this context, this study attempts 
to distinguish conservative and progressive alignments of 
Court members. 

In roughest form, a progressive judicial attitude is de- 
fined by the following marks: a disposition to develop law 
by supplying rules to fill obvious gaps; a tendency to reach 
decisions more on the basis of contemporary social and 
political realities than on the basis of traditional precepts; 
a proclivity to decide disputes on the basis of the broader 
of legal grounds available; and a persuasion to construe 
liberally the Court’s jurisdictional prerogatives. 

As of 1959, of the former members of the Court, the 
outstanding progressives were Judges Alejandro Alvarez 
of Chile and Jose Guerrero of El Salvador, while the 
prominent conservatives were Judges Sergei Krylov of the 
Soviet Union and Milovan Zoricic of Yugoslavia. Of the 
present members of the Court, Judge Hersch Lauterpacht 
has assumed by far the most progressive posture, while 
Judges Abdel Badawi of Egypt and Bohdan Winiarski of 
Poland have clearly established conservative records. 
The other present members whose length of service has 
been sufficient to allow some estimate are pivotal; the 
records of the Judges from the United States, France, and 
Argentina display relatively conservative tendencies, while 
those of the Judges from Pakistan, Uruguay, and Norway 
show somewhat more progressive inclinations. 

Among Judges from the Anglo-American and Conti- 
nental politico-legal systems, there is considerable varia- 
tion in progressive and conservative disposition. Latin 





American Judges have tended toward the progressive end 
of the spectrum, while Judges from Communist states 
have established preponderantly conservative records. 

In the twenty-three Court cases evoking significant di- 
visions of opinion, the majority was relatively progressive 
in about three-fourths of the cases. By and large, however, 
the Court has exercised meticulous caution and restraint; 
it has consistently denied that it should perform any major 
function in creating new rules of law. 

Particularly with respect to jurisdictional objections in 
contentious cases, the Court has viewed its competence re- 
strictively; a more aggressive judicial disposition might 
have alienated various states, but it would have forced into 
sharp relief the distinction between the actual and the pro- 
fessed policies of states. 

In regard to its competence to respond to advisory re- 
quests, the Court has assumed a more progressive stance; 
in no instance has it found itself without jurisdiction; over- 
riding strenuous objections, it has rendered advisory 
opinions dealing with concrete political issues. Even so, 
only a few members of the Court have seen fit to stress 
the evolutionary potential of the advisory procedure, as a 
method for the further development of international law. 
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This study deals with the policies, methods, and objec- 
tives of postwar French Governments as they once more 
confronted the historic “German problem” after the liber- 
ation of France in 1944. The primary emphasis is upon 
French security policies put forward in international ne- 
gotiations over defeated Germany and in the four-Power 
Allied occupation of that country; some domestic consid- 
erations relevant to those policies are also taken up, in- 
cluding the positions of the three major French political 
parties on the treatment of Germany. 

France’s official policies are traced from their initial 
emphasis on punitive, restrictive measures which would 
reduce the possibility of a revival of German aggressive- 
ness. These concepts, which would also have the effect of 
placing Germany at a long-run power disadvantage vis-a- 
vis France, were developed by General Charles de Gaulle 
and upheld by subsequent French leaders in the 1944-1948 
period. They involved the economic restriction and po- 
litical decentralization of Germany, together with the re- 
moval of the Ruhr, Rhineland and Saar from German 
sovereignty. 

After reviewing these policies and their apparent ra- 
tionale, the study takes up aspects of de Gaulle’s policy of 
attempted “ mediation” between the western Powers andthe 
Soviet Union, as this was related to the German problem. 
There are sections devoted tothe Franco-Soviet Treaty of 
1944, the French approach to collective security as repre- 
sented by the United Nations, and the significance of French 
exclusion from the Yalta and Potsdam Conferences, where 
crucial decisions on Germany’s future were taken. 
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Political aspects of the security problem in Germany 
are then discussed, including the French emphasis on de- 
centralization and the dangers which the French saw in the 
“premature” revival of Germany. French efforts to ob- 
struct or modify the policies of the western Allies, es- 
pecially those looking to German unity, are described; 
these efforts intensified as the United States and Britain 
proceeded with the relatively rapid reconstruction of 
German institutions. The French Government’s attempted 
use of its occupation zone in Germany and its position on 
the Allied Control Council to influence developments in 
Germany are reviewed. 

The study proceeds to the problem of German economic 
strength, which was believed in France to constitute a con- 
tinuing threat to her national security; the contrast between 
French policies and those of both the western Powers and 
the Soviet Union is discussed. This contrast was espe- 
cially marked as the “Cold War” developed and as the 
United States and Britain moved farther away from the 
Potsdam policies on the restriction of German industrial 
activity. The issues discussed include the proposed inter- 
nationalization of the Ruhr, the absorption of the Saar into 
the French economy, and the significance of the reparations 
program for French national security. 

The subsequent chapter reverts to the domestic scene, 
outlining some of the major domestic influences on foreign 
policy formulation, some constitutional and political con- 
siderations, the qualified dissent of the French Socialist 
Party from the official policy toward Germany, and the 
position of the French Communist Party on German issues. 

Returning to activity on the diplomatic level, the dis- 
sertation next takes up the French position at the Moscow 
and London Conferences of Foreign Ministers in 1947, 
where Germany was discussed at length but without reso- 
lution of the major issues, principally those issues dividing 
the West and the Soviet Union. The danger that the French 
would become isolated if they persisted in demanding a 
restrictive policy toward Germany is evaluated, together 
with the increasing French tendency to align themselves 
with the western Powers as the Soviet Union proved un- 
willing to accede to French demands on the Saar and other 
German issues. 

The dissertation closes with French acceptance, by a 
small parliamentary majority, of the London Agreements 
negotiated among the western Powers in 1948; this ac- 
ceptance signified French acquiescence in the establish- 
ment of a West Germany. The consequences of this 
reversal of policy for France are briefly traced; these 
consequences included the improvement of Franco-German 
relations, the cooperation of the two countries in European 
economic recovery, and such measures as the Schuman 
Plan for the pooling of coal and goods. 

Throughout the dissertation, there is an attempt to 
evaluate France’s German policy with regard to its va- 
lidity in the postwar international context, its consistency 
with other foreign policy aims, and the degree to which the 
French pursued goals commensurate with their national 
power. The general conclusion is that the France of de 
Gaulle put forward a somewhat anachronistic policy toward 
Germany, based upon the questionable hypothesis that 
Germany remained the major threat to French security. 
Subsequently, when the French sought security by associ- 
ation with a restored (West) Germany, rather than by 
physical guarantees at the expense of Germany, their 
policies bore a closer relation to the needs of France her- 





self and of a western European community struggling to 
strengthen itself against the massive consolidation of 
Soviet power in eastern Europe. 
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This study is concerned with three ideologies and their 
role in the political life of Indonesia: Islam, nationalism 
and communism in the form of political parties known as 
the Masjumi, the Nationalist Party (PNI), and the Commu- 
nist Party (PKI). The colonial background and subsequent 
revolution provided excellent ground for examing psycho- 
logical phenomena, thus permitting a study of nationalism 
within a short period of time. The communist uprising of 
1948, the establishment of the Unitary Republic and the 
evolution of the state ideology, the Pantja Sila, provided 
additional examples of ideological activities. 

Three methodological approaches have been utilized: 
conceptual, manipulative and functional. The conceptual 
approach sought to identify the value system, validation 
process, goal orientation and assumptions regarding the 
nature of society which the ideologies were attempting to 
change, The manipulative approach was concerned with 
social control, i.e., motivation, expectations of change 
(desirable and undesirable), identification with an ideology 
through indoctrination, and selection of “ends” and “means.” 
The functional approach was helpful in assessing the ef- 
fects of social changes in ideological developments. Special 
attention was paid to the conditions for acceptance of the 
three ideologies and the functions which they satisfied, or 
conferred upon others. 

The first chapter is devoted to a survey of literature on 
the role of ideas from the fields of social psychology, so- 
ciology, and political science. The second chapter analyzes 
the beginning of ideological development and causes of 
transformation. In the third chapter ideological develop- 
ments under the Japanese occupation are surveyed with a 
view toward ascertaining the importance of personalities, 
communications, institutionalization, and development of 
means to pursue ideological objectives. The next three 
chapters discussed analytically ideological developments 
between 1945 and 1949, both internally within the ideolog- 
ical groups and externally in domestic and international 
politics. Chapter five considered the role of the state 
ideology, the Pantja Sila, and its formulator, Sukarno, The 
subsequent chapters tested the three ideologies against 
outstanding political issues between 1949 and 1053. Next, 
the elections of 1955 were discussed as an ideological 
issue. The results revealed familiar cleavages of Indo- 
nesian politics: Moslems vs. moslems; communists vs. 
nationalists; and secularists vs. religionists. In the last 
chapter, conclusions regarding Indonesian ideologies have 
been drawn together. 
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Because of circumstances, all three ideologies became 
carriers of change. Each one was different in structure 
and scope. They transformed their original ideological 
objectives when facing opposition and realities which had 
not been taken into account during the original ideological 
planning. This is not to be interpreted as “ideological in- 
consistencies” however. Rather ideologies are regarded 
in this study as end products of the original formulation 
ideological and non-ideological modified by subsequent ex- 
periences, and transformed into an institutionalized form 
which generates new needs and functions. Six different 
types of transformations of ideological goals have been 
identified. They correspond to six types of distinct solu- 
tions to ideological tasks without “compromising the 
original ideology.” In the process of transformation, ide- 
ological goals and methods have been a part of the same 
process of integrating and weighing conditions related to 
past, present and anticipated experiences. The expecta- 
tions depended upon the flexibility or rigidity of those 
matters which the ideologies strictly legislated for their 
members or which they left to individual discretion. The 
expectations have not been specified in time, but ideolog- 
ical formulators appear to regard them as the property 
of the generation which has created them. 

Ideological flexibility and durability do not depend upon 
the content of the ideas alone, but also on other functionally 
meaningful features. Thus, ideologies have been found to 
act as agents for transformation of psychological experi- 
ences without the individuals’ having had actual experiences 
with the causes. Continued ideological conformity depended 
upon, first, functional autonomy and, second, continued 
flow of ideas. Both these methods have been used effec - 
tively through auxiliary organizations and intense education 
designed to facilitate correct interpretation of events and 
rival ideologies. 

Ideologies have been found to operate on different levels 
of sophistication. Therefore the study of ideologies as 
purposeful and goal oriented voluntaristic phenomena is 
possible only through all three frames of analyses, func- 
tional, conceptual and manipulative. 
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Diplomatic asylum, an essentially humanitarian insti- 
tution, is the protection afforded to political offenders in 
embassies and legations. I has been practiced in Europe 
since the creation of permanent diplomatic missions, al- 
though not as frequently as in Latin America, a region of 
the world which has often experienced political upheavals 
and forcible changes in government. 

In Latin America, as in Europe, diplomatic refuge has 
frequently been abused in practice, thereby disrupting 
friendly Inter-American relations. [l-effects resulting 
from its misuse brought several early partial and regional 
attempts in Latin America to restrict its application. But 
not until the Havana Conference of 1928 did all the Ameri- 
can Republics sign a convention on political asylum which 





institutionalized and regulated its practice. Five years 
later the Latin American States (except Bolivia and Vene- 
zuela) signed at Montevideo another convention which 
modified the previous one. The most important addition 
which this convention made to the concept of diplomatic 
asylum was Article II, which provided that the asylum- 
granting State should determine the political delinquency 
of the would-be asylee. 

The subject of diplomatic refuge is intimately bound to 
the question of political delinquency because diplomatic 
asylum can be granted only to political offenders and not 
to common criminals. However, problems concerning the 
granting of diplomatic refuge do arise and will probably 
continue to arise because there is no clear-cut definition 
as to what constitutes a political offense. 

The judicial organ of the United Nations rendered two 
judgments on substance and one decision on procedure re- 
garding the case of Haya de la Torre, which was submitted 
to it by Colombia and Peru. In its first substantive judg- 
ment, the International Court of Justice clarified the legal 
relations of the two contesting States —relations which 
were based upon the Havana convention, the only one in 
force between the parties. In its second substantive judg- 
ment the World Court decided that Colombia was not ob- 
ligated to surrender Haya de la Torre to the Peruvian 
authorities. 

A third Pan American convention on diplomatic asylum 
was signed at Caracas in 1954 by all the Latin American 
States except Peru. This treaty not only preserved the 
provision that the asylum-granting State should determine 
whether the offense committed by the refugee was or was 
not political, but also provided that the State which granted 
shelter should determine the degree of urgency involved. 
Furthermore, the Caracas convention maintained (Article 
II) that “every State has the right to grant asylum” but 
added that it was not obligated to do so or to state its 
reasons for refusing it. Diplomatic asylum is considered 
to be, therefore, a right of the asylum-granting State and 
not a right of the individual who seeks it. 

Non-ratification of the three Pan American conventions 
on political asylum is the most important single obstacle 
to the evolution of the concept and methods of diplomatic 
asylum. Up to the present, only fifteen Latin American 
States have ratified the Havana convention of 1928; four- 
teen have ratified the Montevideo 1933 treaty; and nine 
have ratified the 1954 Caracas convention. Non-ratification 
threatens the progressive development of the institution of 
asylum and endangers the friendly relations that the Latin 
American States maintain among themselves. 

There is a tendency by some Latin American States to 
restrict the application of diplomatic asylum in such a 
way as to prevent those guilty of genocide from obtaining 
shelter. Since genocide has been recognized by the world 
community as an ‘international common crime,” it seems 
possible that this tendency to restrict asylum may gain 
force in the future. 

Diplomatic asylum is necessary in the democratic evo- 
lution of Latin America and is an instrument for the pro- 
tection of human rights, as outlined in the American 
Declaration of the Rights and.Duties of Man and in the 
Universal Declaration of Human Rights. As a humanitarian 
institution, it should be preserved and strengthened for 
the welfare of all peoples of Latin America. 
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A STUDY OF LEVELS AND SOURCES OF FIRE 
PREVENTION INFORMATION POSSESSED BY TWO 
TYPES OF FOREST USERS: AN APPLICATION 
OF ELECTRONIC DATA PROCESSING TO 
BEHAVIORAL RESEARCH. 
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University of Southern California, 1960 
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This dissertation represents a point of departure for 
the inception of research relevant to the broad question: 
How can the problems of forest fire prevention, with ref- 
erence to man-caused fires, best be identified, evaluated, 
and solved? 

A reduction in the incidence of man-caused fires would 
appear to be dependent, in large measure, upon the degree 
of success enjoyed by the forestry agencies in persuading 
forest users to assume patterns of behavior compatible 
with fire safety. 

The problem to which this study was addressed con- 
sisted of two parts: (1) the derivation of information upon 
which to structure further research and (2) the isolation 
of a method for translating large masses of raw data into 
an intelligible form. Specifically, the study was undertaken 
to obtain indications relevant to the probable parameters 
of two broad categories of forest users: residents and 
recreationists. Further, indications were sought relevant 
to the probable levels and sources of fire prevention knowl- 
edge possessed by these publics. 

The acquisition of the requisite data was accomplished 
through the administration of questionnaires to a selected 
population of over 2,370 forest users. These test instru- 
ments were derived prior to the inception of this disserta- 
tion. The evolution, testing, and validation of the original 
questions were directed by Dr. John Gerletti, School of 
Public Administration, University of Southern California. 

The range of permutations contained within these 
source documents presented a formidable data-processing 
problem. To facilitate the reduction, synthesis, and anal- 
ysis of the data, inquiries were initiated relevant to the 
feasibility of electronic data processing. Since there was 
apparently no program in existence that was compatible 
with the problem, it was necessary to construct one for 
this study. A complete questionnaire analysis program 
was created for use with the IBM 650 Electronic Data 
Processing System. It was employed successfully and is 
included in this dissertation. 

Conclusions. As a result of this study, two basic hy- 
potheses and five emergent avenues of inquiry indicating 
the need for further research were derived. The two hy- 
potheses were: (1) It would appear that levels of fire 
prevention knowledge vary within and between categories 
of the forest-using publics. Further, there are indications 
that deviations from a group norm, or profile, may be 
equated with the variables of age, sex, occupation, resi- 
dence, and stated sources of information. (2) It would 
appear that the sources of fire prevention knowledge vary 
within and between categories of the forest-using publics. 
Further, there are indications that the frequency with 








which these sources are mentioned may be equated with 
the variables of age, sex, occupation, residence, and level 
of fire prevention knowledge. 

A research design for the testing of these two hypothe- 
ses has been evolved and described in the dissertation. 
This design envisages the utilization of an expanded version 
of the described computer program. The program must 
be modified to accommodate input data from a much 
larger population and provide for the manipulation of data 
essential to multiple correlation studies. 

The probative value of five emergent avenues of in- 
quiry was indicated as being implicit in the need for further 
research. These interrelated avenues were conceptually 
identified as (1) selective bases for persuasive communi- 
cations, (2) representative vs. nonrepresentative cognition 
and behavior syndromes, (3) sensitization to environment 
change, (4) equation of recreational use of forests with 
inherent degrees and types of risks, and (5) model con- 
struction and games theory. 
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The supervision of personnel is one of the major prob- 
lem areas in both public and private management today. 
This problem has been the focus of a large amount of re- 
search in the past third of a century, and many pertinent 
findings have been developed. The application of these 
findings in many management situations has led to a 
steadily increasing quality of supervision and a higher 
level of organizational effectiveness. 

There are still many organizations, both here and 
abroad, where such application has not been initiated. One 
such is the Ministry of Education in Iran, a ministry which 
controls the entire program of public instruction at the 
primary and secondary levels in that country. 

This study has particular reference to supervisory 
practices in the field program of the Ministry—the super- 
visory relationship existing between teachers and their 
superiors. The study attempts to evaluate the degree to 
which new techniques have been introduced into educa- 
tional supervision in Iran and to determine in as objective 
a manner as possible what changes would be valuable. 

To accomplish this purpose, the study presents current 
thinking among Western educators as to what constitutes 
good supervision of instruction, and it reviews research 
findings on this question. The present organization and 
procedure for supervising the instructional program in 
Iran is reviewed. An instrument is employed for meas- 
uring the attitudes of teachers and supervisors on the ef- 
fectiveness of current supervisory techniques and for 
summarizing their ideas for improvement. Recommenda- 
tions based on Western theory and the needs expressed by 
Iranian teachers and supervisors are set forth. 
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From the examination of the literature related to the 
problem plus field interviews in California and Nebraska, 
a list of criteria for modern supervisory services was 
developed and two sets of questionnaires prepared, one for 
use with teachers and principals, the other for use with 
supervisors. Iranian schools and teachers to be studied 
were selected through random sample techniques, and the 
questionnaires were applied by mail. All of the five hun- 
dred questionnaires were answered and returned. The 
opinions, judgments, evaluations, and statements of facts 
by the teachers and supervisors were examined, reported, 
compared, analyzed, and summarized. On the basis of the 
findings of this investigation, the study of related litera- 
ture, and the United States field interviews, recommenda- 
tions for improvement of the Iranian supervisory program 
were suggested. 

Findings. (1) The present supervisory activities are 
based on the authoritarian concept of supervision and are 
not effective in improving instruction. (2) There is almost 
no provision for supervisory training of either a preservice 
or in-service character, and the result is that each super- 
visor chooses a method of supervision for himself. (3) The 
teachers and supervisors were not satisfied with the 
present supervisory program and with the type and extent of 
supervisory services currently being offered. (4) Teachers 
and supervisors were in close agreement with regard to 
the type of supervision they considered to be of most value. 
For the most part, they indicated a preference for the coop- 
erative, participatory, democratic type. (5) Teachers and 


supervisors were ordinarily in close agreement as to the 
kinds and extent of supervisory activities desired. They 
indicated a desire for teacher opportunities for demon- 
stration lessons before the classrooms, grade conferences 
to discuss common problems, availability of professional 
library materials, individual conferences with supervisors, 


in-service courses or workshops, and a number of similar 
activities which would facilitate teacher improvement. 
(6) Teachers frequently mentioned the following current 
practices as detrimental to their growth: rigid adherence 
to a fixed daily program, negative supervision of a har- 
assing nature, no supervision devoted to their development, 
recording shortcomings of teachers in the school register, 
the daily two-minute visit by supervisors, and frequent 
interruption by the supervisors. (7) The analysis of the 
teachers’ appraisal of the common supervisory practices 
showed that the teachers have a desire for participation, 
for information, and for self-improvement. They expressed 
definite disapproval of authoritarian leadership, meaning- 
less routines, and the inspectional type of supervision. 
(8) In general, supervisors tend to feel that teachers re- 
ceive somewhat more help than the teachers themselves 
are conscious of receiving. (9) In terms of variation in 
the expressed desires of teachers, the program of super- 
visory services is not currently adapted to teachers’ needs. 
Recommendations. The result of this study showed 
that there is a great need for re-evaluation of the present 
supervisory services and the development of new views of 
the supervisory practices which are being used in public 
schools in Iran. On the basis of the general findings noted 
above as well as the literature and field interviews, ap- 
proximately thirty specific recommendations are made for 
improvement of the effectiveness of supervision in Iranian 
primary and secondary education. These are not summar- 
ized herewith. They fall into two general categories: 
policy and structural factors in the Ministry of Education 








and the theoretical and procedural elements pertinent to 
the supervisory relationship itself. In combination they 
add to a total program for improving effectiveness of ad- 
ministration in this important area. 
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The term * Union Public Service Commission” took 
shape with the constitution of the Republic of India in 1950. 
However, the Union Public Service Commission is merely 
the new official term for the Indian Civil Service Com- 
cission, which was a distinct British contribution to Public 
administration in India. 

Very limited authoritative material has been written 
ahout this important government agency. Hence a system- 
atic research study on various aspects of the commission 
has been attempted. 

Although the history of the Commission as a statutory 
body goes back only to 1855, the conception of choosing 
public servants by competitive examination can be traced 
back to ancient Hindu and later Mughal periods. 

Civil Service as a term and profession evolved towards 
the end of the seventeenth century through the activities 
of the East India Company in India. The first Civil Service 
Commission came into being on May 21, 1855 by an order 
in Council. Before the British left the country in 1947, the 
concept of the Public Service Commission was mature and 
ready to find its place in the soil of the country. 

With the coming of independence in 1947, the Commis- 
sion faced the great problems of emergency replacement 
and recruitment because a large number of British left 
their jobs and many muslim officials chose to go to 
Pakistan. 

In 1950 India declared itself to be a Democratic Re- 
public. It adopted a new constitution which, among other 
things, created the Union Public Service Commission. 

The constitution vests the power of appointing the Union 
Public Service Commissioners in the hands of the presi- 
dent. They may be removed only after a report from the 
Supreme Court of India on the charges preferred by the 
President. 

The constitution specifies four main functions of the 
Commission. The first function is conducting examina- 
tions. The second function is, if requested by two or more 
states, to operate joint recruitment services for them. 
The third function makes it mandatory for the various de- 
partments and ministries of the government to consult 
the Commission about their personnel needs and problems. 
This function is entirely advisory. The president has the 
power to extend or limit these functions subject to the 
approval of the parliament. The fourth function is to pre- 
sent the annual report to the president. 

The Commission is organized on a hierarchical basis 
with the following sections: Examination Branch of 10 
sections, Recruitment Branch of 5 sections, Services 
Branch, Housekeeping Branch of 3 sections, Confidential 
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Branch of 3 sections, Hollerith Branch of 3 sections, and 
Receipt of Issue section. 

The existence of All India Services provides grounds 
for appraisal of the relations between the Union Public 
Service Commission and the State Public Services. After 
independence, the Commission has put much greater em- 
phasis on serving the people who are prospective civil 
servants than just serving the government which employs 
them. Among many new experiments undertaken by the 
Commission the industrial management and Central Ad- 
ministrative Pools have been created which help the 
Commission in high level recruitment. 

In addition to the benefits of British tradition the 





Commission may well benefit by American tradition and 
the practices of American personnel agencies. Some 
useful developments may be resumption of personality 
tests, more initiative by the Commission in proposing new 
schemes such as manpower planning, decentralization, 
incentive awards, in-service training, executive develop- 
ment etc. to the President and the Parliament. 

The Union Public Service Commission may not be 
above criticism but it is really needed and wanted in India. 
Constant vigilance, appraisal, and improvement in the 
theories and practices of the Commission will help the 
Commission, and the country. 
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The problem of this study was to develop an academic 
interest inventory which would measure the curricular 
interests of college students. Formulated as an hypothe- 
sis it was stated that the curricular interest scores of 
students planning to enter vocations related to those cur- 


ricula will be significantly higher than the corresponding 
curricular interest scores of students planning to follow 
occupations not related to those curricula. The criterion 
selected for evidence of academic interest in a particular 
curricular category was that of occupational intent, since 
students who selected vocations closely related to a 
curriculum were considered to have interest in that 
curriculum. 

An inventory designed to measure academic interest 
was constructed and revised. The preliminary blank con- 
sisted of 100 items. Each item contained fifteen sub-items 
representing the fifteen categories selected for measure- 
ment, namely: agriculture, home economics, literature 
and journalism, fine arts, social science, biological sci- 
ence, physical science, foreign languages, business ad- 
ministration, accounting, education, civil engineering, 
electrical engineering, mechanical engineering aid law. 
The sub-items consisted of occupations related to a cate- 
gory such as “author,” “learn” and “study” statements, 
and activity statements. Each sub-item was related di- 
rectly to the category for which it was to be keyed and 
most of the sub-items were selected from curricular of- 
ferings of the University of Kentucky. This blank was ad- 
ministered to over 200 college students and scored. The 
answer sheets of 178 students were used in the item 
analysis study. 

The conclusions of this study state that the statistical 
results suggest that the scores of students on the “College 
Interest Inventory” are reliable and valid. The problem 
of the study, stated as an hypothesis, was that curricular 





interest scores of students planning to enter vocations re- 
lated to those curricula will be significantly higher than 
those planning to follow occupations not related to those 
curricula. Data were presented which indicate that all of 
these differences are highly significant statistically. 

The criteria postulated prior to the construction of the 
academic interest inventory are satisfied to the extent of 
the following points: 

1. A definition and theory of academic interest is pre- 
sented. Academic interest is defined as a learned, pleas- 
ant response to a stimulus. Academic interest is acquired 
through learning which is achieved through a conditioning 
process wherein pleasant experiences act as reinforce- 
ments. The learning of an academic interest involves the 
concept of the self which may be congruent or in conflict 
with a school situation. Responses to the “College Interest 
Inventory” are pleasant and involve perceptual processes 
that arouse pleasant memory pictures or engrams. In its 
development, academic interest is both inductive and 
deductive. 

2. The inventory does not duplicate any interest in- 
ventory reported in the literature. 

3. Item analyses were conducted which eliminated 
items that lacked internal consistency. 

4. Results of the inventory can be reported in terms 
of scores which are compared to the means and standard 
deviations of the criterion groups. 

5. The inventory can be scored easily by hand or 
machine. 

6. The odd-even reliabilities are high. 

7. Evidence of validity is presented. 

8. Intercorrelations are presented. 

9. Criterion group norms and norms for those not se- 
lecting the categories in respect to occupational intent are 
given. 

The final conclusion is that the “College Interest In- 
ventory” shows promise of effectively measuring academic 
interest. It compares favorably with other academic in- 
terest inventories in reliability and validity, and it can be 
administered and scored with comparative ease. 
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Typically, studies of occupational prestige have meas- 
ured and described hierarchies within the whole range of 
jobs, but more recently within job families. Such research 
has shown clinical psychology to be higher in the hierarchy 
of psychological occupations than counseling. The purpose 
of this study was to determine whether a measurable pres- 
tige hierarchy existed for jobs restricted to clinical and 
counseling psychology. 

Four basic questions were posed for this study: Does 
a measurable hierarchy exist for closely related jobs in 
clinical and counseling psychology? Do raters rank jobs 
within a narrow range primarily in terms of the specified 
academic degree requirements of the jobs? Do subjects’ 
special interests in psychology influence their rankings ? 
How do rankings, made under instructions to rank the jobs 
from three different points of view, compare? 

A questionnaire, containing 20 job titles, and giving 
approximately equal coverage to both areas of specializa- 
tion, was developed following preliminary study of prac- 
titioners’ preferences for the jobs to be ranked. Each job 
title was accompanied by a brief job description. Two 
forms of the questionnaire were prepared, both identical, 
except that on one form degree requirements were omitted 
from the job descriptions. Subjects were instructed to 
rank the jobs from their own points of view (Self scale), 
and as they thought other psychologists (Other Psycholo- 
gists scale) and the general public (Public scale) would 
rank the jobs. 

Questionnaires, alternatingly arranged by form, were 
mailed to 950 members of the American Psychological 
Association. Relatively homogeneous sub-samples, se- 
lected to represent special interests in psychology, in- 
cluded an APA random sample of 200, and 150 from each 
of the following sub-populations: Clinical Diplomates, 
Counseling Diplomates, Industrial Diplomates, and Mem- 


bers of the Divisions of Clinical and Counseling Psychology. 


Three follow-ups produced an 86 per cent return, netting 
a usable return of 78.4 per cent. 

Analysis of the ranked data yielded the following results 
and conclusions: 

1) The existence of a measurable prestige hierarchy 
(or hierarchies) was demonstrated, but was found to be 
comparatively less well defined and less stable than hier- 
archies found in earlier studies. 

2) Jobs in clinical psychology were found to have more 
prestige than comparable jobs in counseling, and in some 
instances were ranked higher than counseling jobs having 
greater educational demands. 

3) The non-essentiality of degree requirements in the 
job descriptions was shown by near-perfect correlation 
(+.99) between rankings on the two forms of the question- 
naire. It was concluded that other factors besides educa- 
tional level are also important as determiners of prestige 
rankings. 

4) Intercorrelations of rankings made by subjects 





classified according to their professional orientation in 
clinical, counseling, or industrial psychology emphasized 
the close relatedness of those groups, but also allowed 

for differential expression of job-prestige values depending 
on their special interests. Each group tended to upgrade 
those jobs with which it was most closely identified. 

5) The Self and Other Psychologists scales correlated 
higher with each other (+.98) than either of them with the 
Public scale (+.78, +.73). The relatively higher inter- 
rater agreement found on the Other Psychologists scale 
was interpreted as meaning that professional colleagues 
are more important as a reference group for psychologists 
than the general public. 

6) An hierarchical pattern was formed by jobs pri- 
marily involving teaching, research, and service functions, 
in that order. However, service functions were perceived 
as being relatively more important in another frame of 
reference as shown by rank-position interchanges of 
service and research jobs on the Public scale. 

7) In general, measured prestige differences were 
relatively small except at hierarchy extremes. Most of 
these prestige differences could be interpreted as being 
of minimal importance. 
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The purpose of this investigation was to develop and to 
validate a paper-and-pencil test using proverbs and com- 
mon sayings which would distinguish first-level super- 
visors of male, nonclerical workers in manufacturing from 
their nonsupervisory subordinates. 

It was believed that the crux of the problem of super- 
visory selection lay in the perceptions individuals have of 
the supervisory role. The basic assumption is that people’s 
perceptions, beliefs, and attitudes are inextricably inter- 
woven and that they are important determinants of be- 
havior. People having perceptual patterns relating to the 
supervisor’s job which are more like those of supervisors 
than like nonsupervisors will therefore be more likely to 
behave like supervisors. 

The principal hypothesis was that industrial super- 
visors and nonsupervisors vary systematically in their 
perceptions of the role that must be assumed by effective 
supervisors in their particular business activities. 

This was tested by obtaining responses to 200 proverbs 
from 215 first-line supervisors in manufacturing and 157 
of their nonsupervisor subordinates. The supervisors 
were male, had at least one year’s experience as a super- 
visor, and had no supervisory personnel under them. They 
chose as subjects male subordinates who had been with 
them at least one year, were nonclerical workers, approxi- 
mately the same age and with similar educational and 
military backgrounds. Nonsupervisors with any prior 
supervisory experience were not included. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





236 PSYCHOLOGY 





Subjects responded to the proverbs under special in- 
structions devised to circumvent the weakness of direct 
answers which often are falsified in employment or se- 
lection situations. They registered agreement or dis- 
agreement with the central theme of each proverb but not 
as they personally felt about them themselves. Instead 
they were asked to answer the way they thought good super- 
visors in their line of work would answer if actually re- 
cording their true feelings. 

Item analyses were made on responses made by 100 
supervisors and 100 nonsupervisors. Three scoring keys 
resulted, which were subsequently validated on the re- 
maining 115 supervisory and 57 nonsupervisory cases. 

A 75-item weighted weights were in the direction of the 
supervisory group, and negative weights key weighted 

each proverb according to the appropriate chi-square 
statistic. Plus were in the direction of the nonsupervisory 
group. A special unit-weighted key assigned unit positive 
or negative weights to these same 75 proverbs. A 59-item 
unit-weighted key used those plus-weighted items which 
scored in the supervisory direction alone. 

The cross-validation groups were scored by all three 
keys. Biserial coefficients (corrected by second-order 
partial correlations to control for education and business 
experience) were +.614 (weighted), +.591 (special unit- 
weighted), and +.353 (unit-weighted). Reliabilities com- 
puted by an analysis of variance were +.767, +.795, and 
+.817 respectively. 

A critical score was determined on the original 200 
cases, and the 172 subjects were classified as supervisors 
or nonsupervisors on the basis of whether their scores 
did or did not exceed the critical score. Verification of 
classification using the weighted key showed a 15.7 per 
cent increase in prediction efficiency over chance classi- 
fication without knowledge of test scores. 

A content analysis grouped the 75 proverbs into cate- 
gories reflecting attitudes toward (1) heredity and en- 
vironment, (2) power and authority, (3) knowledge and 
education, (4) life and fate, (5) worth and dependability of 
others, (6) various methods for meeting problems, and 
(7) the self. 

Taken as a group, nonsupervisors in manufacturing 
are more authoritarian, less optimistic, less trusting, 
and more self-centered in their point of view than are 
supervisors. Also, supervisors are less socially acqui- 
escent; that is, they are less willing than nonsupervisors 
to accept generalizations about human behavior. 
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(L. C. Card No. Mic 60-2135) 
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The purpose of this study was to develop an instrument 
to evaluate the performance of policemen in the Columbus 
Police Department so that recommendations for upgrading 
and reassignment could be made with certainty and objec- 
tivity. Of equal importance was the need to construct a 
rating scale which would measure an officer’s over-all 





performance as well as reflect his best and poorest per- 
formance areas. The feasibility of using self-ratings as 
a measure of on-the-job performance was also explored. 

A forced-choice rating scale was constructed to meas- 
ure the independent dimensions of officer success as well 
as his over-all performance. The responses to a five- 
point applicability scale which was used to rate each phrase 
on a 307-item check list given to fifty policemen, each of 
whom rated the most competent and most incompetent 
policeman they had ever known, were used to compute 
preference and discrimination indices as well as to obtain 
factor loadings for each phrase. The factor analysis of 
the 307 phrases yielded one general and five specific 
factors. 

The final form of the Officer Evaluation Report was 
made up of three parts. The first part was a traditional 
forced-choice scale consisting of fifteen sets of five 
phrases each, eight positive sets and seven negative sets, 
which measured over-all officer performance. The second 
part was a diagnostic forced-choice scale which consisted 
of ten sets of five phrases each, five positive and five 
negative sets, which yielded a score for each dimension 
of officer success isolated in the factor analysis. These 
dimensions, which correspond to the five specific factors, 
were named Interpersonal Relations, Appearance- Personal 
Hygiene, Dependability-Conscientiousness, Job Knowledge, 
and Moral Character-Integrity. The resulting scores were 
then used to construct diagnostic profiles. The third sec- 
tion of the Officer Evaluation Report was included in order 
to obtain an over-all performance score for each of the 
five independent performance areas. This section of the 
Report is a five-point rating scale. 

Peer nominations and administrative ratings of a group 
of seventy-seven policemen were used as criteria to evalu- 
ate the validity of the final instrument as well as to ascer- 
tain the desirability of using self-ratings as a measure of 
job success. Supervisory and self-ratings as well as peer 
nominations and administrative ratings were collected for 
each man in the criterion group. 

The over-all and subarea scores resulting from super- 
visory and self-ratings were then intercorrelated with the 
peer nominations and administrative ratings. A separate 
correlation matrix was computed for each of the five sub- 
areas and the over-all rating. 

Supervisory ratings on the over-all forced-choice scale 
correlated .39 with the combined criteria, and self-ratings 
correlated .25 with the combined criteria, indicating that 
self-ratings may be useful as a measure of over-all job 
success. In general, supervisory and self-ratings on the 
diagnostic categories did not predict the criteria very 
well, although supervisory diagnostic forced-choice ratings 
did yield a significant validity coefficient of .31 with the 
Appearance-Personal Hygiene subarea and .26 with the 
Job Knowledge subarea. The self-diagnostic forced-choice 
ratings also yielded their highest correlations in these 
areas (r = .15 and .18 respectively), suggesting that when 
an attribute or characteristic is well defined (for example, 
personal appearance), it would be advantageous to use 
self-ratings as well as supervisory ratings to evaluate 
the characteristic. 

It was also pointed out that while peer nominations and 
administrative ratings are satisfactory criteria for evalu- 
ating over-all job performance, these criteria appear to 
have limited value when used as a standard to differentiate 
among specific behaviors or attributes that contribute to 
job success. Microfilm $2.50; Xerox $5.60. 115 pages. 
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A STUDY OF SELECTED FACTORS RELATED TO 
TEACHING EFFECTIVENESS OF MATHEMATICS 
INSTRUCTORS AT THE COLLEGE LEVEL 


(L. C. Card No. Mic 60-2253) 


James McDowell Woo-Sam, Ph.D. 
Purdue University, 1960 


Major Professors: H. H. Remmers and 
R. A. Oesterle 


This study was achieved with the aid of a grant from 
the Purdue Research Foundation. The primary aim of the 
study is the isolation of certain factors related to the 
teaching effectiveness of a limited group of college mathe- 
matics teachers. Factors which may be related to student 
achievement were also considered. 

The study is divided into two parts, one concerned with 
the effects of counseling upon teaching effectiveness, and 
the other with the relationships of personality character- 
istics, student achievement, knowledge of desirable 
principles of teaching, teaching experience, and teacher 
educational achievement to teaching effectiveness. 

Teaching effectiveness was measured by the Purdue 
Rating Scale for Instruction. Personality characteristics 
were measured by the Strong VIB and the Edwards PPS. 
Knowledge of desirable principles of teaching was meas- 
ured by an adaptation of the Educational Opinion Inventory 
of Gage and Weltman. 

The study is based on a group of thirty-three mathe- 
matics instructors who taught freshman and sophomore 
mathematics courses. A control group of twenty-four 
chemistry instructors was used in the counseling part of 
the study. Basically the design of this part of the study 
followed the usual test-retest pattern. Both groups were 
rated by their students on the Purdue Rating Scale for In- 
struction. The results of the chemistry group were re- 
tained while those of the mathematics group were given to 
their supervisor who counseled them on the basis of the 
findings. After presumably allowing sufficient time for 
the students to observe and evaluate changes, if any, both 
groups were rated again. The results of the ratings were 
then given to the respective instructors. 

The second rating of the mathematics group was used 
as the criterion of teaching effectivenesss Personality 
characteristics, student achievement, teaching experience, 
knowledge of desirable teaching principles and teacher 
educational achievement were correlated with the three 
factors obtained from the second rating with the Purdue 
Rating Scale for Instruction. Personality characteristics, 
teacher educational achievement, and teacher attitude 
toward student ratings were also correlated with student 
achievement. 

The findings indicate that the type of counseling done 
was not effective in improving student ratings of their 
teachers. Null hypotheses relating personality character- 
istics, student achievement, knowledge of desirable 
teaching principles, teaching experience, andteachers’ edu- 
cational achievements to teaching effectiveness were not 
rejected. Null hypotheses relating personality character- 
istics, teachers’ educational achievements, and teacher 
attitude toward student ratings to student grades were 
also not rejected. 
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GROUP COUNSELING AS A FACTOR IN REDUCING 
RUNAWAY BEHAVIOR FROM AN OPEN TREATMENT 
INSTITUTION FOR DELINQUENT AND 
PRE-DELINQUENT BOYS: THE EVALUATION 
OF CHANGES IN FRUSTRATION TOLERANCE, 
SELF-CONCEPT, ATTITUDE TOWARD MATERNAL 
FIGURES, ATTITUDE TOWARD PATERNAL 
FIGURES, ATTITUDE TOWARD OTHER AUTHORITY 
AND IN REALITY TESTING OF RUNAWAY 
DELINQUENT BOYS. 


(L. C. Card No. Mic 60-1916) 


David Moses Friedland, Ph.D. 
New York University, 1960 


Chairman: Professor Brian E., Tomlinson 


The purpose of this investigation was to study group 
counseling as a factor in changing runaway behavior, gen- 
eral institution adjustment and behavior and a number of 
associated personality characteristics, including frustra- 
tion tolerance, self-concept, attitude toward parental fig- 
ures, attitude toward other authority and reality testing. 

Three groups of twelve boys each were formed. Two 
of these groups were composed of boys who had run away. 
One of these groups was given twenty weekly sessions of 
group counseling, while the other was not. The third group 
was composed of non-runaways and was not given group 
counseling. 

Pre- and post-evaluations were made of each subject’s 
runaways per month; general institution adjustment and 
behavior as measured by the Haggerty-Olson-Wickman 
Behavior Rating Scale and rated by the boy’s cottage parent 
and teacher; frustration tolerance, as judged by three psy- 
chologist judges from the Rosenzweig Picture Frustration 
test; and attitude toward paternal figures, attitude toward 
maternal figures, attitude toward other authority, and 
reality testing, as judged by three psychologist judges 
using the Thematic Apperception Test and Sentence Com- 
pletion Test. 

The course of counseling for the treatment group was 
described and discussed, as well as that for the individuals 
in the groups, with case histories serving as background. 
Excerpts from sessions were provided and these as well 
as notes taken by the examiner were employed in discuss- 
ing the counseling in terms of therapeutic movement, 
attitude change, interpersonal reactions, and degree of 
insight obtained. 

Transcriptions of sessions from the beginning and end 
of counseling were rated by two psychologist judges, 
treated for consistency, and ratings for self-concept, at- 
titude toward paternal figures, attitude toward other au- 
thority, reality testing, and frustration tolerance were 
obtained based on these transcriptions. 

With regard to the question of whether the runaway 
from the institution differs from the non-runaway 
personality-wise, it was found that the runaways have a 
significantly less accepting attitude toward paternal figures 
than the non-runaways. The study failed to support the 
hypothesis that they have a poorer self-concept, a less ac- 
cepting attitude toward maternal figures, a less accepting 
attitude toward authority, poorer reality testing, lower 
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frustration tolerance and less acceptable institution be- 
havior in the pre-test state. 

However, it was found that the runaways who received 
group counseling made significantly greater gains in frus- 
tration tolerance than did the non-treatment runaways. 
The hypothesized greater improvements in runaway inci- 
dence, institution behavior, self-concept, attitude toward 
paternal figures, attitude toward maternal figures, attitude 
toward other authority, and reality testing in the treated 
runaways, did not occur, and attitude toward paternal 
figures became worse. 

A significant improvement was seen in the runaway ex- 
perimental group in reality testing both as evaluated from 
projective tests and from group counseling sessions. 

There were four significant improvements in the run- 
away experimental group, three in the runaway control 
group and two in the non-runaway control group. In the 
runaway experimental group these were runaway incidence, 
institution behavior, reality testing and frustration toler- 
ance. In the runaway control group these were runaway 
incidence, self-concept and attitude toward paternal fig- 
ures. In the non-runaway control group they were insti- 
tution behavior and self-concept. 

Conclusions reached included the following: 

1. Runaways do not have less tolerance for frustration 
than do other delinquents. Rather they react to frustra- 
tion in a special way--by leaving the situation rather than 
permitting their aggression to operate within the situation. 

2. Group counseling does not appear to reduce runaway 
behavior more than does the total treatment program. 

3. The value of short term group counseling appears 
to lie in improved ability to tolerate frustration and to 
manage conflict without suppressing or distorting reality. 

Microfilm $2.90; Xerox $10.15. 221 pages. 


THE PROBLEM OF FORM RECOGNITION 
IN THE UNIFORM VISUAL FIELD 
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Shepard Goldberg, Ph.D. 
The University of Buffalo, 1960 


The present study was an attempt to investigate the 
problem of form recognition in a uniform visual field, the 
Ganzfeld. The uniform field is the simplest type of stimu- 
lus distribution, and perception under these conditions is 
of marked theoretical interest in our understanding of the 
perceptual process. There have been no studies on form 
recognition under these conditions. 

Other studies have investigated the problem of those 
shapes which are most readily perceived. The present 
investigation attempted to determine whether these findings 
are applicable under Ganzfeld conditions. It was also hy- 
pothesized that the presence of a uniform field would have 
a disruptive effect on form perception, and that a period 
of adaptation to a uniform field would produce an even 
greater deleterious effect on the visual mechanism. 

Utilizing the Ganzfeld constructed by Cohen, subjects 
were tested under three experimental conditions, and the 
order was varied for each subject. In the first condition, 
the subjects attempted to recognize figures after a 90- 
second period of adaptation to the uniform field. In the 





second, they attempted to recognize the figures in the 
uniform field, but there was no period of prior adaptation. 
The third condition required form recognition of the fig- 
ures in the field, but the subject looked into the uniform 
field from a distance. Forty-eight subjects were tested 
under the three conditions. 

The statistical analysis of the data provided evidence 
to show that the presence of a uniform field had a disrup- 
tive effect on form perception, and a period of adaptation 
to a uniform field had an even more deleterious effect on 
the visual mechanism. This was demonstrated by the 
greater percentage of correct responses in the non-uniform 
condition, and by the highest percentage of “nothing” re- 
sponses in the adaptation condition. Previous research on 
which figures are most readily perceived was corroborated 
under Ganzfeld conditions. 
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This study was designed to test the validity of the 
Barron Es Scale, which purports to be a measure of ego 
strength. This was done by relating Es to five behavioral 
manifestations of ego strength as this construct has been 
discussed theoretically. 

The specific hypotheses which were tested in this ex- 
periment were as follows: 


1. Patients obtaining high Es scores will exhibit less 
change in verbal performance associated with 
failure-stress than patients obtaining lower Es 
scores. pees 


There is a direct positive relationship between Es 
scores and stress tolerance as estimated by the 
McKinney Reporting Test. 


There is a direct positive relationship between Es 
scores and recovery from stress as the latter is 
estimated by the McKinney Reporting Test. 


There is a direct positive relationship between Es 
scores and ability to deal with the abstract meanings 
rather than the concrete meanings of proverbs. 


There is a direct positive relationship between Es 
scores and the extent to which ambiguous cartoons 
are ranked as humorous. 


There will be no significant relationships among 
the dependent variables dealt with in the previous 
hypotheses. 


Subjects were 52 hospitalized neuro-psychiatric patients 
with functional psychiatric disturbances. Nine of the sub- 
jects were not available for the entire study. 

The first hypothesis was tested by an analysis of 
variance, and the remaining hypotheses by correlational 
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analyses. Statistical methods were used to evaluate and 
control for the effects of age, general intelligence, and 
duration of illness upon the major variables being 
investigated. 

Es was found to be significantly related to three of the 
five criterion variables: conceptual ability (ga); stress 
tolerance (st) as measured by the McKinney test; and 
recovery from stress (rs) as measured by the McKinney 
test. These significant relationships were little affected 
by partialling out age, general intelligence, and duration 
of illness, even though some significant correlations were 
found between these three variables and criterion variables. 

There were no significant relationships between Es and 
the other two criterion variables: Verbal performance 
decrement associated with stress (ds), and ambiguity toler- 
ance (at). 

Indications are that the four criterion variables which 
can be reduced to single scores (ga, st, rs, at) are gen- 
erally measuring independent characteristics. Computa- 
tion of an analytic multiple correlation coefficient indicated 
that a significant amount of Es variance was accounted for 
by these variables. 

The findings from this study are interpreted as evi- 
dence for the construct validity of the Es scale as a meas- 
ure of ego strength. 

Microfilm $2.50; Xerox $4.20. 78 pages. 


SOME RELATIONSHIPS BETWEEN PERSONAL 
SIMILARITY AND INTERACTION IN THE 
MARITAL DYAD 


(L. C. Card No. Mic 60-2209) 


Edwin Reid Harris, Ph.D. 
Purdue University, 1960 
Major Professor: Robert C. Nichols 

The literature on small group interaction contains 
many assumptions about the association between the per- 
sonality characteristics of group members and properties 
of the group. The effect on social behavior of the degree 
of similarity in the personality characteristics of group 
members has long intrigued social scientists. In the field 
of marital interaction this interest has found expression 
in the study of the mate selection process and in the in- 
vestigation of the effects of husband-wife personality re- 
lationships on marital adjustment. 

Several hypotheses were formulated concerning the 
relationship between marital interaction behavior and the 
degree of objective personal similarity between husband 
and wife in a personality characteristic. The hypotheses 
were tested without specifying the expected direction of 
the relationship. The principle hypothesis stated: 


The mutual interaction behavior of husband and wife 
who are objectively similar in their reaction to a set 
of self-descriptive statements will differ from the 
mutual interaction behavior of husband and wife who 
are objectively dissimilar in their reaction to the same 
set of self-descriptive statements. 


A sample of 171 married couples volunteered to par- 
ticipate in the study. Most of the couples lived in the 





Married Students Court area at Purdue University. The 
husband and wife of each couple were asked to complete 

the Edwards Personal Preference Schedule (EPPS) in order 
to secure each subject’s response to a collection of self- 
descriptive items. The EPPS was completed by 94 couples. 
The degree of similarity between husband EPPS profile 

and wife EPPS profile was determined by the D? procedure. 
The 28 husband-wife pairs with the most similar inter- 
spousal profiles were selected as a group of similar 
couples. The 28 husband-wife pairs with the most dis- 
similar profiles were selected as a group of dissimilar 
couples. The two groups of couples did not differ on a 
variety of demographic measures, including length of mar- 
riage, age and educational differences. The interaction 
behavior of each of the 56 couples was observed and re- 
corded as they worked on a standard problem. The prob- 
lem task required the couple (husband and wife working 
together) to create dramatic stories to a series of 12 The- 
matic Apperception Test cards, presented one at a time. 
The interaction interview was tape recorded and later 
scored, using the Bales classification system for scoring 
interaction behavior. The two groups of couples did not 
differ significantly (P > .10) in mean interview duration 
and a standard 20 minute sample of each interview was 
scored for each couple. 

No substantial degree of relationship between the vari- 
ables was demonstrated. A significantly greater proportion 
of the total behavior of the dissimilar couples than of the 
similar couples was expressed as acts of “ Agreement” 

(P < .05), and the dissimilar wives appeared to be more 
influential than their husbands in determining this differ- 
ence. The similar couples as compared with the dissimilar 
couples devoted a greater proportion of their total behavior 
to acts of “ Attempted Answers” (P < .10), and the dis- 
similar husbands appeared to be more influential than their 
wives in determining this difference. Several other findings 
are discussed. Analysis of the findings suggests that the 
degree of husband-wife similarity in reaction to a collec- 
tion of self-descriptive items does not play a major role in 
determining the pattern of marital interaction behavior. 
Demonstration of even a minor relationship between com- 
plex phenomena, however, may have important implications. 
Implications of the results, possible explanations for the 
nature of the findings, and suggestions for further study of 
the problem are discussed. 
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THE EFFECTS OF THE BEHAVIOR PROBLEMS 
AND PHYSICAL HANDICAPS OF CHILDREN ON THE 
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Barbara Ann Hoffman, Ph.D. 
University of Houston, 1960 


The present study was concerned with the effects of 
children who presented marked deviations in behavior or 
were physically handicapped on the expressed attitudes of 
their parents toward child-rearing. 

Seventy-six families comprised the two experimental 
groups and the control group. Experimental Group A was 
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composed of members of families in which there were 
children of normal mentality who presented problem- 
behavior over a prolonged period of time. Families in 
which there were moderately to severely mentally retarded 
children were represented in Experimental Group B, and 
members of families in which there were mentally normal 
children who did not present problem-behavior over a pro- 
longed period of time were represented in the Control 
Group. A comparable number of families in which there 
were blind children were in Group A and in the Control 
Group. The presence of the families in which there were 
blind children permitted a second analysis of the data to 

be performed in which the formation of the groups was 
determined by the presence or absence of physically handi- 
capped children in the homes. The groups were matched 
on several demographic variables. 

The mothers and fathers completed the Parent Attitude 
Research Instrument on two occasions. In the first in- 
stance, the parent was instructed to respond as he be- 
lieved; in the second, as he believed the ideal parent of 
the same sex would respond. 

Two assumptions were tested in the form of hypotheses: 


I. More Semantic Harmony is found among those parents 
whose children do not present behavioral problems than 
among the parents whose children do present behavioral 
problems. 


Il. Less Discrepancy is found between the Self ratings 

and the Ideal- Parent ratings of the parents whose children 
present behavioral problems than among the parents whose 
children do not present behavioral problems. 


The Kruskal-Wallis Test was used to determine the 
significance of the differences found between the groups. 
Differences between the groups which were formed on the 
basis of deviant behavior in children, were significant at 
the .01 level in relation to Hypothesis I and were signifi- 
cant at the .02 and .05 levels for mothers and fathers, 
respectively, when the results pertaining to Hypothesis I 
were tested. Significant differences between the groups 
were found on the following scales: Encouragement of 
Verbalization, Irritability, and Marital Conflict. 

A comparison of the results from the two methods of 
grouping the family units indicated that the groups were 
discriminated with greater significance when the problem- 
behavior of children determined their formation. 

It was concluded that the presence of problem-behavior 
in children did affect intra-familial relationships in a 
manner which was measurable but that to a great extent 
the attitudes of their parents toward child-rearing were 
much like those of the average parent in the Control Group. 
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A RORSCHACH STUDY OF THE PARENTS OF 
CHILDREN WITH CHILDHOOD SCHIZOPHRENIA 
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Adviser: Fred Brown 


In order to shed some light on the problem of the eti- 
ology of childhood schizophrenia, an attempt was made to 
determine if the parents of children with childhood schizo- 
phrenia present personality characteristics which distin- 
guish them from the parents of normal children. To this 
end the Rorschach was individually administered to the 
parents of thirty children diagnosed as having childhood 
schizophrenia. Both the mother and father of twenty-five 
of these children were tested. For five of the children 
only the mothers were seen. 

A control group, consisting of the parents of thirty 
normal children, matched for age, sex, and religion and 
age and sex of the children, was also give the Rorschach. 

The Rorschach records were analyzed in two ways. 
The first method was to obtain group scores based on an 
individual scoring of each record according to Klopfer. 
The second method consisted in deriving group scores 
from an analysis of the individual records according to the 
check list of the Munroe Inspection Rorschach. 

The validity of the scoring of the Rorschach was de- 
termined and was found to be generally high. 

Comparisons were made between the mothers of the 
schizophrenic children (Ms) and the mothers of the normal 
children (Mn), between the fathers of the schizophrenic 
children (Fs) and the fathers of the normal children (Fn) 
and between the mothers and the fathers of the schizo- 
phrenic children (Ps) and the mothers and fathers of the 
normal children (Pn). 

On the whole the mothers of the schizophrenic children 
did not emerge as a group with strongly different personal- 
ity characteristics from the mothers of the normal chil- 
dren. Of the two statistically significant differences found 
between the two groups of mothers, one was that Ms had 
too fast a reaction time significantly more frequently than 
did Mn as measured on the Inspection Rorschach. The 
second significant difference found between the mothers 
was the higher mean frequency of Fk + kf + k for Mn. 

The mothers of the schizophrenic children did show a 
strong tendency to overuse the Dd area as measured on 
the Inspection Rorschach as well as a tendency toward a 
higher mean frequency of Dd. The fathers of the schizo- 
phrenic children also overused the Dd area more frequently 
than the fathers of the normal children. Therefore the 
difference between Ps and Pn was found to be significant 
for both the mean frequency of Dd and for the frequency 
of subjects who overused the Dd area according to the 
Inspection Rorschach. 

The difference between the fathers was found to be 
greater than the difference between the mothers. Fs in 
comparison with Fn, had a higher mean percentage of M 
responses. Fs also contained a significantly greater num- 
ber of introversive subjects than Fn as measured by the 
M:EC ratio. Fs also had a significantly higher number of 
subjects who received checks on the Inspection Rorschach 
for an overuse of all movement responses. 

It was felt that from these results one could conclude 
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that the personality differences between the two groups of 
mothers were small, indicating only a tendency towards 
emotional detachment on the part of Ms. 

The fathers of the schizophrenic children, however, 
emerged as a group that could be characterized as more 
introversive than the fathers of the normal children. 

The parents of the schizophrenic children showed 
greater emotional detachment than the parents of the 
normal children. 

The results were interpreted as lending support to a 
constitutional or organic theory of the etiology of child- 
hood schizophrenia. The environment was seen as playing 
a secondary role in the causation of the disease. 

Microfilm $2.50; Xerox $6.80. 145 pages. 


A PSYCHOLOGICAL INVESTIGATION OF 
CONVICTED INCEST OFFENDERS BY MEANS 
OF TWO PROJECTIVE TECHNIQUES 


(L. C. Card No. Mic 60-2375) 


James O. Martin, Ph.D. 
Michigan State University, 1958 


Major Professor: Albert I. Rabin 


The present study represents an investigation of cer- 
tain personality factors derived from psychoanalysis, and 
their relationship to the crime of father-daughter incest. 
Personality traits descriptive of the psychoanalytic con- 
cept of the “Phallic Character” were presented as hy- 
potheses to be confirmed. 

Three hypotheses suggested the continued presence of 
disturbances in the following psychosexual areas: Oral 
Eroticism, Oedipal Intensity, and Castration Anxiety. 
Three more hypotheses were concerned with current be- 
havioral reactions associated with the dynamics to be 
found in the Phallic Character; i.e., the presence of ag- 
gressive drives, resentment toward authority, and a con- 
tempt and hostilitytoward women. The final four hypotheses 
contained predictions concerning perceptions expected 
from this type of individual. These included perception 
of the wife as unavailable sexually, a self-percept of in- 
ability to compete successfully with others, perception of 
the environment as hostile, and perception of young ado- 
lescent females as being interested in heterosexual 
activity. 

The subjects used in this investigation included an 
Experimental Group of thirty Incest Offenders and a Con- 
trol Group of forty-one other prisoners. The Controls 
were subdivided into one group of twenty-one men con- 
victed of Statutory Rape against non-related minor females, 
and a second group of twenty men imprisoned for the 
felony of Breaking and Entering. All subjects achieved 
I.Q.’s of 80 or above. No subject had a prior history of 
arrest for a sexual or assaultive crime, and no subject 
had been previously diagnosed as psychotic or severely 
disturbed mentally. Analysis of the data on the subjects 
indicated that the Incest Offenders had a higher mean age 
than either of the Control sub-groups. The Incest Offenders 
had more children, and as a group had come into less 
conflict with the law prior to the commission of the crime 
for which they were incarcerated. 





Instruments used in this investigation were the Blacky 
Pictures Test, six cards from the Thematic Apperception 
Test, and one card from the Michigan Picture Test. The 
latter seven cards were presented to the subjects, and 
scored, according to a method devised for the present 
study. Tests of hypotheses were made by comparing the 
responses of each group by means of Chi-Square. 

The statistical comparisons indicated that the Incest 
Offender Group had a significantly greater frequency of the 
proposed reactions on three of the ten hypotheses tested. 
These differences were in the areas of Oral Eroticism, 
Castration Anxiety, and Oedipal Intensity. These three 
hypotheses were supported. 

The remaining seven experimental hypotheses were re- 
jected as the Incest Offenders did not reveal a significantly 
higher frequency of the responses expected by the design 
of the study. 

The Incest Offender Group had a significantly higher 
number of individuals who were judged as generally dis- 
turbed in the psychosexual areas, as measured by their 
responses to five Blacky Pictures cards. 

A discussion of the limitations of this study and of the 
instruments employed was presented, and the current re- 
sults were compared with those found in a similar study 
done at Sing Sing Prison. Suggestions for further research 
were made. Microfilm $2.50; Xerox $4.80. 95 pages. 


AN INVESTIGATION OF CONFORMITY AS IT 
RELATES TO WAYS OF HANDLING HOSTILITY 


(L. C. Card No. Mic 60-2311) 


William James Mummery, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: Alfred F, Glixman 


Psychoanalytically oriented theory views conformity 
as one of several ways of dealing with threatening hostile- 
aggressive feelings and impulses. One of the implications 
of this theory is that people who repress hostile-aggressive 
feelings are more likely to conform to external pressure 
than are those who do not repress them. The purpose of 
this study was to test that implication. 

In order to do so it was necessary to differentiate in- 
dividuals who use repression as a technique for coping 
with hostile feelings from those whodonot. Hostility which 
was inferred from Rorschach responses was designated 
“unconscious hostility,” and hostility which was inferred 
from Thematic Apperception Test responses was desig- 
nated as “conscious hostility.” Within each of these two 
classes of hostility another dichotomy was imposed: a 
high degree or a low degree of hostility. The interaction 
of kind of hostility and degree of hostility generated four 
groups. Each group represented a different way of hand- 
ling hostility. The High Rorschach-Low TAT group was 
considered to contain individuals who repress feelings of 
hostility. It follows that these individuals would exhibit 
more conformity than would individuals in any other group. 

The major purpose of this study, therefore, was to test 
the prediction that the High Rorschach-Low TAT group 
would show a greater tendency to conform than would 
any of the other three groups. Answers to more general 
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questions were sought first. Are there relationships be- 
tween conformity and each of the following: Rorschach 
hostility, TAT hostility, and the interaction between Ror- 
schach and TAT hostility? Further, an attempt was made 
to determine the relationship between Rorschach hostility 
and TAT hostility. 

Fifty-two male undergraduates scoring between the 
third and seventh deciles on the Ohio State Psychological 
Examination were used as subjects. Rorschach hostile 
content was measured by the Palo-Alto Aggressive Con- 
tent Scale, and TAT hostile content by the TAT Aggres- 
sive Content Scale. Pressure to conform was created by 
a modification of Crutchfield’s technique. 

No relationship was found between Rorschach and TAT 
measures of hostility. This finding was consistent with 
the conclusion that hostility at two different levels was 
being measured. No relationship was found between con- 
formity and amount of TAT hostility, and there was no 
relationship between conformity and Rorschach x TAT 
interaction. Therefore, the results failed to support the 
prediction that the High Rorschach-Low TAT group would 
exhibit the most conformity. 

Low Rorschach scorers did conform more than did 
High Rorschach scorers; therefore, it was concluded that 
amount of conformity is inversely related to amount of 
unconscious hostility as reflected by Rorschach content. 

An attempt was made to explain these findings by con- 
sidering the nature of defensive techniques used by con- 
formers and by the nature of expression of hostility on the 
Rorschach and TAT. 

Microfilm $2.50; Xerox $6.00. 125 pages. 


SOME CORRELATES OF SOCIAL AWARENESS 
(L. C. Card No. Mic 59-1495) 


Stanford Eugene Perlman, Ph.D. 
Columbia University, 1958 


The present study was intended to obtain information 
for the support or refutation of the following hypotheses: 

Hypothesis 1. Children who are more socially aware 
produce higher percentages of human and human move- 
ment responses to the Rorschach Test and lower percent- 
ages of animal and animal movement responses than do 
children who are less socially aware. 

Hypothesis 2. The protocols of children who are more 
socially aware show more clinical richness in response to 
human form stimuli than do those of children who are less 
socially aware, whereas the protocols of children who are 
less socially aware show more clinical richness in re- 
sponse to animal form stimuli than do those of children 
who are more socially aware. 

Hypothesis 3. Children who are more socially aware 
are better liked by their classmates than children who are 
less socially aware. 

An Index of Social Awareness developed for this study 
was administered to 127 fifth-grade children of average 
intelligence. The group included 66 girls and 61 boys 
having a mean age of 11 years, 2 months. Scores were 
obtained by assigning the number one to correct answers 
and zero to incorrect replies. Scores ranged from 12 to 
42 (mean 32.5, median and mode 35, standard deviation 














5.47). The Kuder-Richardson reliability coefficient was 
.77, and the odd-even reliability, corrected by the Spearman- 
Brown formula, was .60. 

High social awareness was considered an attribute of 
those children whose scores placed in the top quarter of 
the distribution. Low social awareness was considered an 
attribute of those children whose scores placed in the 
bottom quarter. 

The 30 children in each group were given the Rorschach 
Test. They were also given a CAT/TAT Analogue Test de- 
signed for this study and consisting of five pairs of line- 
drawn pictures, Half the set depicts humans in varicus 
actions, and the other half shows animals in corresponding 
actions. Clinical richness scores for the children’s 
stories produced to both human and animal pictures were 
obtained from the ratings of three psychologists. 

Finally, all of the children were asked to list the five 
children they liked best. The degree of a child’s popularity 
was determined by the number of positive evaluations he 
received. 

Results of the study did not support the first hypothesis 
relating social awareness to the differential of human, 
human movement, animal, and animal movement responses 
to the Rorschach Test. 

The test results supported the second hypothesis, which 
related social awareness to the differential in clinical rich- 
ness of response to human and animal forms, and also 
the third hypothesis, which related social awareness to 
popularity. 

Although there was some correlation between social 
awareness and sex, and also between social awareness and 
intelligence, further examination revealed that the rela- 
tionships obtained in the study were not due primarily to 
sex or intelligence. 

The conclusions drawn for this study should not be con- 
sidered to hold for any children but those who are of gen- 
erally average intelligence, ranging in age from 10 years, 
7 months, to 11 years, 6 months, and who are urban, white, 
and of the middle class. 

Microfilm $2.50; Xerox $4.60. 89 pages. 


SEMANTIC BEHAVIOR OF THREE 
DIFFERENT PERSONALITY GROUPS 


(L. C. Card No. Mic 60-2052) 


Naomi M. Quevillon, Ph.D. 
University of Minnesota, 1960 


This investigation studied the semantic differences at- 
tributed to the same verbal stimuli by three groups of 
non-psychiatric subjects differing on certain personality 
dimensions. The rationale of the study was that within the 
normal population individuals known to differ in their re- 
sponses to a number of other stimulus situations would 
also differ in their semantic responses to verbal stimuli. 

The personality groups were selected on the basis of 
their performance on the MMPI and represented three of 
the more common profiles types. The subjects were all 
undergraduate white males attending the University of 
Minnesota. 

The instrument used to evaluate semantic behavior was 
a form of Osgood’s semantic differential devised for this 
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study. Twenty scales were used. A total of 26 concepts 
were used, 20 of these being “discriminatory” in the sense 
that they were expected to discriminate among the groups 
of subjects, and 6 of these being “non-discriminatory” in 
the sense that they were not expected to discriminate 
among the groups of subjects. The 20 discriminatory con- 
cepts were divided among the five general categories of 
attitudes toward risk, responsibility, authority, self, and 
social situations. The 6 non-discriminatory concepts were 
employed in investigating the response sets or “scale 
checking styles” of the three groups. Comparisons were 
made throughout the study on the evaluative, potency, and 
activity factors only. 

Results of the study were as follows: 

1. The number of ratings for each of the three groups 
for each of the seven scale positions on the non- 
discriminatory concepts was compared and no significant 
differences were obtained. It was concluded thatthe groups 
did not differ in “style of checking” on the differential. 

2. Predictions were made as to the direction of re- 
sponse for each of the five concept categories on each of 
the evaluative, potency and activity factors. Significant 
discriminations among the groups were obtained only for 
the “self” category, on all three factors. The obtained 
ranks were compared with the predicted ranks on the 
“self” category and results indicated that the predictions 
were no better than chance. 

3. The groups were compared on the 20 individual dis- 
criminatory concepts on each of the evaluative, potency 
and activity factors. Eight of the 20 concepts were signifi- 
cantly differentiated on the evaluative factor, three on the 
potency factor, and seven on the activity factor. It was 
concluded that the three groups responded differentially 
to the individual concepts at a level considerably better 
than chance. 

4. Clinicians familiar with the MMPI attempted to pre- 
dict mean performance of each group on the semantic dif- 
ferential from the mean MMPI profile of that group. The 
range across the clinical predictors of ratings over each 
of the three groups was approximately 3.0 scale positions, 
one-half of the possible range. It was concluded that cli- 
nicians as a group were unable to predict semantic dif- 
ferential performance from MMPI profiles. 

Microfilm $2.50; Xerox $6.60. 137 pages. 


SOCIAL DESIRABILITY IN SCHIZOPHRENICS 
REACTION TO AMBIGUITY AND TO DIFFERENT 
SOURCES OF CONFORMITY PRESSURE 


(L. C. Card No. Mic 60-1877) 
Vitali Victor Rozynko, Ph.D. 
University of Washington, 1960 


Chairman: Ezra Stotland 


One hundred sixteen schizophrenics, ages 30 to 40 were 
administered the SD scale. High and low scoring subjects 
were then selected and given a test of intelligence. These 
same subjects were also rated for extent of observable 
sickness by ward personnel. Attempts were made to match 
the two groups of high SD and the two groups of low SD 
subjects on both intellectual ability and extent of sickness. 





The final selected sample contained 40 subjects, 10 in each 
experimental group. The subjects underwent three suc- 
cessive sessions in the autokinetic situation. The first 
two sessions were individual, the last session was in the 
presence of a collaborator. The collaborator was identi- 
fied to the subjects in one high SD and one low SD group 

as a person from outside the hospital and to the remaining 
two groups as another patient. The collaborator was in- 
structed to judge consistently above the judgment of the 
subject. 

SD was found to be not significantly related to observed 
sickness-health. This result also indicated that subjective 
and objective measures of mental health are independent 
in the schizophrenic population. The results also showed 
that SD was not directly related to conformity. In like 
manner, neither intellectual ability nor extent of observ- 
able sickness was found to be related to conformity. 

In order to investigate the possibility of an interaction 
among SD, intellectual ability and sickness rating, the sub- 
jects were subdivided into high and low scorers on the 
three variables noted above. Eight groups representing 
the different combinations of SD, intellectual ability and 
sickness rating were formed. An analysis of variance 
showed a significant triple interaction between SD, intel- 
lectual ability and sickness rating. 

The interpretations of this result were: a) that schizo- 
phrenics with low intellectual resources and inaccurate 
self-perceptions fail to conform because of a lack of the 
need to consensually validate, b) that schizophrenics with 
high intellectual resources consensually validate even 
when they have inaccurate self-perceptions, and c) that 
schizophrenics with high intellectual resources who de- 
scribe themselves as sick and are described as being rela- 
tively healthy conform because of a defensive tendency to 
behave in a socially undesirable manner. These interpre- 
tations were partially supported by the results of the CET 
which was administered to the patients after the main ex- 
periment was completed. 

Intellectual ability was found to relate negatively to 
conformity among schizophrenics who accurately perceived 
themselves. There was a tendency for the two variables 
to be positively related among schizophrenics who per- 
ceived themselves inaccurately. This result was inter- 
preted as suggesting that schizophrenics who perceive 
themselves inaccurately tend to deny the presence of in- 
tellectual weakness in themselves. 

Contrary to the results predicted, low SD schizophrenics 
were found to have significantly longer latencies than high 
SD schizophrenics. This result was due to the extremely 
high latencies shown by schizophrenics who described 
themselves and were described by the staff as sick. The 
interpretation of this result was that high latencies might 
indicate a possible slowing down of processes involved in 
making simple discriminations. 

There was no difference between the high and low SD 
groups in variability of response. When the data was sub- 
divided along the variables of SD, intellectual ability and 
sickness rating, it was found that subjects with inaccurate 
self-perceptions and high intellectual resources were 
more variable than subjects with high intellectual resources 
and accurate self-perceptions. This result was interpreted 
as possible evidence for a trial and error method being 
employed bythe variable subjects inaneffortto discover the 
“correct” response from the reactions of the experimenter. 

Microfilm $2.50; Xerox $4.00. 74 pages. 
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THE RELATION BETWEEN ALTERNATIVE 
THINKING AND ADJUSTMENT 


(L. C. Card No. Mic 60-2101) 


Manfred Stern, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr, Alvin W. Landfield 


Most of the contemporary personality theorists assume 
the ability to utilize alternatives to be an important factor 
in adjustment. Previous studies relating rigidity to ad- 
justment have yielded conflicting results. Asa consequence 
a dispute regarding the appropriateness of making gen- 
eralizations from research findings to social behavior is 
manifest in the literature. It is suggested that the use of 
more socially meaningful measures of rigidity might be 
necessary before generalizations from research findings 
are appropriate. 

In testing the hypothesis that there is a relationship 
between alternative thinking and adjustment, this study 
relies on subjects’ descriptions of acquaintances to assess 
alternative thinking. These descriptions were classified 
in scoring categories developed by Landfield and Stern. 
Six categories denoting rigidity were used to test the hy- 
pothesis. In addition, an exploratory study on three cate- 
gories presumably indicating the use of alternatives was 
undertaken. 

Two approaches were employed to test the hypothesis, 
a cross-sectional approach and a longitudinal approach. 
In the cross-sectional approach, the performance of a 
highly selected adjusted group of university students was 
compared with that of a maladjusted group of students. 

An attempt was made to match the two groups according 
to age, sex, level of education, and academic pursuits. It 
was predicted that, on the whole, the adjusted group would 
make significantly fewer responses in categories denoting 
rigidity than the maladjusted group. Specific predictions 
for performances in the individual categories were also 
made. 

In the longitudinal approach, a number of subjects were 
tested shortly after the initiation of psychotherapy and re- 
tested after completion or shortly prior to completion of 
their formal psychotherapy. The subjects were divided 
into two groups, most improved and least improved, on 
the basis of ratings of experienced clinicians. It was as- 
sumed that improvement in psychotherapy is indicative of 
improved adjustment. The prediction was made that, on 
second testing, the most improved group would make more 
changes toward alternative thinking (away from rigidity) 
than the least improved group. Again, predictions about 
performances in individual categories were made. 

The results obtained for the cross-sectional approach 
were inconclusive, but the results of the longitudinal ap- 
proach supported the hypothesis. The findings for the 
exploratory part of the study were interpreted as ambigu- 
ous. In general, the conclusion was drawn that the data 
tends to support the hypothesis. In addition to the obtained 
results, some problems for future research were discussed. 

Microfilm $2.50; Xerox $3.80. 69 pages. 





EMPATHY AND SOCIAL PERCEPTION 
(L. C. Card No. Mic 60-2074) 


Forrest Keith Strayer, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Jacobs 


Two operations have been used to define social per- 
ception. Subjects describe themselves on a behavior rating 
scale and predict some other person’s self-descriptions 
on the scale. The difference between a subject’s self- 
description and the self-description he predicts another 
person will make is the “assumed similarity” between the 
subject and the other person. [If the other person also de- 
scribes himself on the rating scale, the difference between 
the descriptions predicted for him and his actual self- 
descriptions is the “accuracy” of social perception of the 
subject. 

Various assumed-similarity and accuracy scores have 
been described in the literature, but the operational equiva- 
lence of the scores has not been demonstrated. The corre- 
lation between different kinds of assumed-similarity scores 
and between different kinds of accuracy scores has not 
been determined. Neither have the relations between 
assumed-similarity and accuracy scores been investigated. 

The purpose of this dissertation was to investigate re- 
lations among various social perception scores. Six 
assumed-similarity and six accuracy scores were derived 
from a test, a job rating task, and a sociometric rating 
task administered to seventy Air Force electronic tech- 
nicians. The technicians also took five aptitude tests 
measuring verbal comprehension, mechanical, numerical, 
space, and perceptual speed factors, a reading compre- 
hension and mathematics test, two interest tests, and a job 
satisfaction questionnaire. Three criteria of performance 
were obtained with rating devices and were combined to 
form a single job performance criterion. Scores on all 
measures were intercorrelated and multiple regression 
analyses performed. 

Results. One accuracy of social perception score cor- 
related with two other accuracy scores above the .05 level 
of significance, but both correlations could have been at- 
tributable to systematic rating biases rather than differ- 
ences in social perception. One assumed-similarity score 
correlated above the .05 level with two other assumed- 
similarity scores. These correlations were not inflated 
by artifacts. One assumed-similarity score correlated 
above the .01 level with three accuracy scores and above 
the .05 level with another accuracy score. A different ac- 
curacy score correlated above the .01 level with two dif- 
ferent assumed-similarity scores. Two accuracy scores 
and one assumed-similarity score correlated with the job 
performance criterion above the .01 level. The independ- 
ent contribution of the two accuracy scores plus two other 
assumed-similarity scores to the multiple prediction of 
the performance criterion was significantly different from 
zero. That is, the accuracy and assumed-similarity scores 
accounted for a significant amount of the variance in the 
criterion not accounted for by the aptitude, achievement, 
or interest test scores. 

There was, then, little if any equivalence among the 
operations used to define accuracy in social perception. 
There was some equivalence among assumed-similarity 
scores, but, in general, the scores measured different 
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things. Part of the variance in accuracy scores appeared 
to be predictable from assumed-similarity scores; i.e., 
the subject who assumed he was similar to another person 
was frequently more accurate in predicting the other per- 
son’s responses. Both accuracy in social perception and 
the tendency to assume similarity were valid predictors of 
rating criteria of job performance. 

Conclusions. Accuracy of social perception in one 
situation probably does not imply accuracy in another situ- 
ation. The tendency to assume that others will respond 
similarly to oneself in one situation probably does not 
mean that the same assumption will be made in another 
situation. But the tendency to assume that others will re- 
spond similarly to oneself in a particular situation prob- 
ably is related to accuracy of social perception in that 
situation. Further, both accuracy and the tendency to as- 
sume similarity measure traits or response tendencies 
that may be related to concrete behavioral variables. 

Microfilm $2.55; Xerox $8.80. 195 pages. 





FACTORS ASSOCIATED WITH VOCATIONAL 
REHABILITATION OF WORLD WAR II VETERANS 
DISABLED BY SCHIZOPHRENIA 


(L. C. Card No. Mic 60-2062) 


Henry Wilkes Wright, Ph.D. 
University of Minnesota, 1960 


Supervisor: William Schofield, Ph.D. 


Rehabilitation procedures are based upon certain 
commonly-held assumptions about schizophrenia. The 
test of these assumptions is the extent to which they lead 
to successful rehabilitation. This research was under- 
taken to examine some of these assumptions in the light of 
rehabilitation outcome. It was based on the hypothesis that 
present knowledge of schizophrenia is sufficient to justify 
certain expectancies as to the success or failure of differ- 
ent kinds of vocational rehabilitation program. 

A review of the relevant literature suggested three 
second-order hypotheses. The first of these was that re- 
habilitation success will vary inversely with extent of 
organic predisposition, and that this predisposition is re- 
vealed in earlier and more gradual onset, longer acute 
phase of illness, and the less complete recovery. The 
second of these second-order hypotheses was that voca- 
tional rehabilitation success will vary inversely with the 
extent and effect of environmental frustration, the former 
revealed in early familial pathology and the latter meas- 
ured by the complexity of social interaction the individual 
can successfully maintain. The third of the second-order 
hypotheses was that vocational rehabilitation success will 
be directly related to the degree to which it is a part of 
the restabilization process following hospitalization, thus 
the earlier the program is initiated the more successful 
it will be. 

The population upon which these hypotheses were tested 
was a group of 58 male white veteran schizophrenics. All 
had but a single compensable disability, had remained in 
rehabilitation training at least thirty days, and were avail- 
able for follow-up study te years after completion or final 
interruption of training. The criteria data was collected 





by an independent agency, who reported the nature and 
stability of the veteran’s employment, and the quality of 
his social and community adjustment. This data was sub- 
mitted to seven qualified judges. 


Results 


1. Of the 58 veteran schizophrenics, it was judged that 38 
had been successfully rehabilitated. 


. None of the tests of the first second-order hypothesis 
yielded positive results. None of the following were 
found related to rehabilitation outcome: age at onset; 
length of service prior to hospitalization; length of 
initial hospitalization; diagnostic type; personality 
profile at entry into training; disability compensation 
at entry into training. The explanation for this failure 
was not that severity of illness is not important, but 
that the sample represented a very narrow range of 
illness severity, and that some of the variables reflected 
extraneous factors other than illness severity. 


. The third second-order hypothesis was likewise not 
supported by the data. Length of interval between hos- 
pital discharge and entrance into training failed to dis- 
tinguish successful from unsuccessful programs. 


. The second of the second-order hypotheses was partly 
supported by the data. Type of training and specific 
vocational objective proved to be unrelated to outcome, 
but description of parents and place of residence during 
training were found to be significantly related to out- 
come. Analysis revealed that these two factors, de- 
scription of parents andplace of residence, were largely 
independent in operation. 


The data suggests that perhaps in some ways schizo- 
phrenics are more like other kinds of disabled people than 
is frequently recognized. For many disabled individuals, 
re-exposure to particular situations is condusive to relapse. 
For the schizophrenic one of these is re-exposure to the 
familial interrelationships which are apparently etiologi- 
cally related to the appearance of manifest symptoms. It 
may be that the child-parent relationships are themselves 
damaging, or that they prevent the individual from experi- 
encing healthy and stabilizing relationships outside the 
home. Microfilm $2.50; Xerox $6.60. 138 pages. 


PSYCHOLOGY, EXPERIMENTAL 


ACCURACY IN PREDICTING THE BEHAVIOR 
OF INDIVIDUALS IN LEADERLESS 
GROUP DISCUSSIONS 


(L. C. Card No. Mic 60-2146) 


Alva Leon Blattler, Ph.D. 
The Pennsylvania State University, 1960 


It is generally assumed that there are individual differ- 
ences in the ability to predict the behavior of others, but 
there are contradictory results in the literature. There- 
fore, the first problem related to a demonstration of 
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consistent individual differences in the ability to predict 
the behavior of others. The second problem was to in- 
vestigate whether or not individual differences occur when 
judges predict for individuals engaged in dissimilar be- 
havioral tasks as well as similar ones. With a successful 
demonstration of these differences in the ability to predict 
the behavior of others accurately, the third problem in- 
volved an attempt to relate certain factors to these indi- 
vidual differences in predictive accuracy. 

Performance scores on a modification of the RCRT 
were used as a basis for selecting four participants 
(predictees). Sound motion pictures were made of the par- 
ticipants solving four separate word problems in a 
leaderless-group discussion situation. Three of these 
problems were similar and the fourth varied. 

After taking a battery of tests consisting of a modifi- 
cation of the RCRT, the EPPS, the SVT, and a Composite 
Adjective Check List, 80 judges were separated into four 
equal groups in a random fashion. 

The study was divided into two phases in order to de- 
termine whether consistent individual differences would 
occur when judges made predictions about persons engaged 
in similar and dissimilar situations. Each phase was fur- 
ther divided into two conditions to study the effect that 
amount of information would have on the judges’ predictive 
accuracy. The judges observed the participants engaged 
in solving the first problem and were then required to pre- 
dict the behavior a participant would exhibit in solving the 
second problem. After viewing the film of the second 
problem situation, the judges in Phase I were required to 
predict the behavior of the same participant in a similar 
situation; and those in Phase II predicted for a dissimilar 
task. 

After their second series of predictions, the judges 
were required to list the reasons for their particular 
choices in the predictive tasks. 

Product-moment correlations computed between the 
accuracy scores on the first and second predictive tasks 
showed a significant degree of consistency for judges pre- 
dicting behavior in similar situations, but not for those 
predicting for dissimilar ones. In an attempt to account 
for this discrepancy, the data were broken down to the 
scores attained by the judges in each condition. These 
analyses showed that the judges predicting for similar 
situations exhibited a significant degree of consistency in 
predictive accuracy only under the condition providing for 
maximum information. The judges predicting for dis- 
similar situations exhibited a significant degree of con- 
sistency only under the condition providing for minimum 
information. 

Intraception, as measured by the EPPS, and verbal 
ability, as measured by the SVT, appeared significantly 
related to consistent individual differences in predictive 
accuracy. 

On the basis of the results obtained on the various 
measures under the specified conditions of this investiga- 
tion, certain tentative conclusions appear to be warranted: 

1. There are conditions under which consistent indi- 
vidual differences in the ability to make accurate predic- 
tive judgments can be demonstrated. 

2. Little evidence was obtained that personality char- 
acteristics of the judges are associated with the ability 
to make consistently accurate predictive judgments. 

3. Verbal ability of the judges appears to be associated 
with the ability to make consistently accurate predictive 
judgments. 





4. The cognitive complexity of the individual does not 
appear to be related to his predictability. 

5. A lack of consistency exhibited by the judges under 
two conditions of the investigation hindered an adequate 
evaluation of the effects that varying the amount of infor- 
mation available to the judge might have on his predictive 
accuracy. Microfilm $2.50; Xerox $5.20. 101 pages. 


THE ACQUISITION OF A NEW 
PERCEPTUAL TASK 


(L. C. Card No. Mic 60-2274) 


Paul Robert Knaff, Ph.D. 
University of Maryland, 1959 


Supervisor: F. Robert Brush 


The experiment reported here and the two pilot experi- 
ments which preceded it made up a series designed to 
answer questions relating both to the development of a per- 
ceptual task and to the theoretical positons which will best 
account for that development. 

The task required the identification of which of two 
binocularly fused crosses had been made brighter for a 
brief period. The task required the combination of two 
highly overlearned discriminations: a “brighter-than” and 
a “left-right” judgment. Ten normally-sighted individuals 
served as Ss, and were given 154 twenty-trial sessions 
during the course of the experiment. 

The results indicated that the simple perceptual dis- 
crimination required in both the pilot studies and the main 
experiment cannot be performed perfectly at the outset. 
Further, there is evidence that, initially, the task is per- 
formed at chance levels. It can be concluded with a high 
degree of confidence (p< .001) that this task can be learned, 
although marked variability in rate of improvement and in 
final level of performance was observed among subjects. 
Taken together, the last two major conclusions render un- 
tenable a theoretical position which posits the innate capa- 
bility of the organism for making this discrimination. 

An examination of the data reveals that the temporal 
course of improvement in this discrimination is quite long. 
To reach an arbitrary criterion of 80 percent correct for 
100 successive trials required 900 trials for the fastest 
learning Ss. Three Ss failed to show statistically signifi- 
cant learning of this task. These observations are in ac- 
cord with von Senden’s reports, with Riesen’s findings, 
and with Hebb’s theoretical predictions. Taken together 
they constitute additional support to the empiricist’s posi- 
tion that apparently simple perceptual operations may 
actually be quite involved. 

Microfilm $2.50; Xerox $3.00. 59 pages. 
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DRIVE LEVEL AND FORCED CHOICE RESPONSE 
SCHEDULES IN BRIGHTNESS DISCRIMINATION 


(L. C. Card No, Mic 60-2293) 


Roy Lachman, Ph.D. 
New York University, 1960 


Adviser: Howard H. Kendler 


A model was proposed to explain the role of drive in 
discrimination learning. Three experiments were per- 
formed to test the model in a variety of free and forced 
choice training situations. 

The model was based on conditions produced by S’s 
behavior. Differences in drive level produce different 
rates of running. High drive Ss responding at a higher lo- 
comotion rate incur reduced durations of exposure to the 
choice point stimuli in a discrimination problem. The 
slower running rate of low drive Ss produces a longer 
delay of reward. A network of assumptions was generated 
from these considerations and from recent studies on 
discrimination learning. Different consequences were de- 
rived for easy and difficult discrimination problems. 

The derivations lead to predictions of different learning 
rates for high and low drive groups depending upon the 
difficulty level of the task. One of the consequences of the 
model is that the stimulus duration interval has little in- 
fluence upon the learning of an easy discrimination. Thus, 
the superiority of high drive Ss should be limited to the 
learning of easy discrimination problems where a shorter 
delay of reward is produced by high drive locomotion 
rates. In a difficult discrimination, the duration of choice 
point stimulation becomes critical. Here, the superior 
delay of reward for high drive and the superior stimulus 
duration interval of low drive might cancel each other and, 
therefore, not produce a difference in rate of learning. 
However, learning differences between drive level groups 
should be reinstated when the choice point stimulus dura- 
tion interval is equated for the drive groups. 

This delay of reward -- stimulus duration model for 
drive was tested under a variety of brightness discrimi- 
nation training conditions. Free choice discrimination 
learning was investigated for two levels of discrimination 
difficulty with operations to indirectly control the choice 
point stimulus duration interval either present or absent. 
Drive level and conditions of equated stimulus duration 
were also studies for forced choice discrimination learn- 
ing. Three schedules of forced choice responses were 
employed. That is, discrimination training was conducted 
with three different ratios of forced responses to the re- 
warded and non-rewarded stimuli. The final study dealt 
with the size of the stimulus duration interval that begins 
after S has made the choice or consummatory response. 

The results obtained from the three experiments and 
the conclusions reached are listed below: 


1. The research performed was inconclusive for the stimu- 
lus duration -- delay of reward model due to the failure to 
produce any significant differences in discrimination learn- 
ing for drive levels. 


2. Discrimination learning was depressed by a relatively 
large ratio of forced choices to the rewarded cue. Con- 
versely, discrimination learning was enhanced by a 
greater proportion of forced choices to the non-rewarded 
stimulus. 





The items following each abstract are: 





3. Drive was found to be a minor variable for choice be- 
havior in discrimination learning. For the running be- 
havior, however, drive exhibited a major influence. 


4. Discrimination learning was improved by the presence 
of both relevant cues at the choice point. 


5. The discrimination rate was also enhanced by the pres- 
ence of the single cue in the end-box for a longer period 
after the choice or consummatory response. That is, 
learning was superior when the stimulus was present 35- 
sec. after the choice was made or the water ingested as 
compared with 10-sec. 


An attempt was made to reconcile Spence’s Theory with 
the present findings. In addition, several alternative in- 
terpretations of the results were explored. Implications 
for the simultaneous - successive discrimination dispute 
were also considered. 

Microfilm $2.50; Xerox $4.60. 87 pages. 


UNIQUENESS IN MONOZYGOTIC TWINS 
(L. C. Card No. Mic 60-2105) 


Edward Gilligan Nolan, Ph.D. 
Princeton University, 1959 


The study was concerned with the possible existence 
of “uniqueness” in monozygotic twins and the role played 
by certain variables in contributing to such “uniqueness.” 
More particularly, it was concerned with the manifesta- 
tion of such uniqueness in personality make-up. To in- 
vestigate such manifestations, a battery of tests was used, 
designed to tap several dimensions of personality. These 
tests included: 

The Allport-Vernon Study of Values, 

The Strong Vocational Inventory, 

The Meier Art Judgment Test, 

The F scale of the Authoritarian Personality Scale, 

The Szondi Test, and 

An abbreviated version of the Thematic Apperception 
Test. In addition, an assessment of intelligence was made, 
primarily as a control. 

The tests utilized in this battery were presumed to be 
tapping three overlapping dimensions of personality: the 
conscious-public, the conscious-private and the unconscious- 
private. It was hypothesized that resemblance in mono- 
zygotics would be most marked on the conscious-public 
dimensions and less marked on the other dimensions. It 
was suggested that the “conscious-public” dimension re- 
flected societal pressures and expectancies with respect 
to playing the expected “twin-role” and consequently there 
would be greater likelihood of “uniqueness” emerging on 
the less manifest dimensions. 

The subjects involved in the study comprised twelve 
pairs of monozygotics and ten pairs of dizygotics. Zygos- 
ity determination was based on several characteristics, 
including serologic data, fingerprints, general morpho- 
logical features and phenyl-thio-carbamide tasting levels. 

The results tended to validate the general hypotheses 
presented. 


The Allport-Vernon 
Monozygotic correlations varied from .436 to .899 with 
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a mean correlation (all values combined) of -698, whereas 
dizygotic correlations ranged from -.029 to .790 with a 
mean correlation of .496. Only for one value (the social) 
did the intrapair variance (monozygotic) exceed the intra- 
pair variance (dizygotic). 


The Strong Vocational Inventory 

Mean correlation for monozygotic females was .421 in 
contrast to a mean correlation for dizygotic females of 
-145. 

Mean correlation for monozygotic males was .534 in 
contrast to a mean correlation for dizygotic males of .295. 
Only one negative correlation was found in the total 
monozygotic population, whereas twelve such correlations 

were found for the total dizygotic population. 


The Meier Art Judgment Test 
Both in terms of correlation and intrapair variance, 
greater resemblance was apparent for monozygotics. 








r (monozygotic) = .630 and r (dizygotic) = .438 
Intrapair variances were: 
monozygotic = 26.15 and dizygotic = 55.14 


The F Scale 
Whereas the previous tests were assumed to be sam- 
pling the conscious-public dimension, the F scale was 
assumed to be closer to the conscious-private dimension. 
An interesting reversal was apparent. 





r (monozygotic) = .695 and r (dizygotic) = .896 
Intrapair variances were: 
am? = 146.67 o~d?* = 23.59 


The general impression was one of greater resemblance 
in the dizygotic population. 


The Szondi Test 
In terms of “ mean total agreements” no distinction be- 


tween the populations was apparent. 





mean (monozygotic) = 11.47 mean (dizygotic) = 10.65 


However, the monozygotic intrapair variance was again 
greater than that found with respect to the dizygotic popu- 
lation, almost twice as great in fact. 


The Thematic Apperception Test 

The “analysis and interpretation” was carried out 
“blind.” In three pairs of monozygotics and one pair of 
dizygotics, the resemblances in profile were marked; 
but generally, as populations, there appeared to be little 
difference between the populations. 

In conclusion, it was suggested that the hypotheses con- 
sidered merited further investigation and might help 
resolve certain contradictions in the twin-personality 
variation literature. 

Microfilm $2.50; Xerox $7.00. 147 pages. 








EXPERIMENTAL TESTS OF SPENCE’S 
INCENTIVE MOTIVATIONAL FACTOR, K. 


(L. C. Card No. Mic 60-2279) 


Bryan Eugene Shepp, Ph.D. 
University of Maryland, 1959 


Supervisors: Dr. Richard C. Gonzalez and 
Dr. C. N. Cofer 


The problem of incentive or amount of reinforcement 
has been a point of divergence for modern learning theo- 
rists for some time. Cognitive theorists have given this 
factor status principally as a determiner of performance, 
denying its necessity for learning per se. Originally, Hull, 
as the principal stimulus-response theorist, assumed that 
the incentive factor determined the limit of growth of habit 
strength. After considerable evidence indicated that this 
assumption was invalid, Hull changed its status to that of 
a motivational variable denoted K. In its new status, in- 
centive or K became a determiner of performance. This 
change brought the S-S and S-R conception closer together. 
Spence in attempting to specify the mechanism underlying 
K has again created a divergence between these theories. 
The present study provides two experimental tests of 
Spence’s theory of incentive motivation. 

Spence assumes that the mechanism underlying K is 
the classical conditioned fractional anticipatory goal re- 
sponse, r,. The strength of K is thus dependent upon 
(1) the strength or vigor with which r, occurs, and (2) the 
extent to which rg is generalized to cues occurring early 
in the instrumental sequence. Both experiments in this 
study are concerned with the second assumption. 

A simple instrumental reward learning situation was 
used in the first experiment. Three groups of rats trav- 
ersed a runway to a goal-box which was either (1) very 
similar, (2) dissimilar, or (3) very dissimilar to the alley. 
According to Spence’s assumption of generalized rg, the 
groups should be ordered in performance in terms of 
(1) rate of acquisition, and (2) performance asymptote on 
the basis of the degree of similarity of the goal-box and 
alley, with the group having the most similar components 
showing the fastest rate of acquisition and the lowest 
asymptote. The results contradicted these predictions and 
indicated that dissimilar components facilitated perform- 
ance in the initial trials and that all groups reached the 
same asymptotic level. The results were consistent with 
a cognitive interpretation. 

A second experiment, designed to test Spence’s as- 
sumption that the strength of K can be manipulated inde- 
pendently of the instrumental habit, consisted of (1) giving 
a group of rats a series of unrewarded runs down an alley 
(Ax) to a dissimilar goal-box (By), (2) dividing the group 
into three subgroups which were fed in either goal-box 
Bx, By, or Bz and (3) then placing them in a test alley Az. 
On the basis that the rg conditioned in goal-box Bz would 
generalize to Az to a greater extent than would the rg 
conditioned in either Bx or By, the group fed in Bz should 
have a greater increase in running speed on the test trial 
than the groups fed in Bx or By and the latter twc groups 
should be equal in performance. The results were com- 
pletely contradictory to these predictions. They were, 
however, consistent with predictions made from a cogni- 
tive theory. 

It was concluded that this evidence pointed to the 
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necessity for a re-evaluation of Spence’s theory of incen- 
tive motivation. 
Microfilm $2.50; Xerox $3.00. 59 pages. 


SUBJECT-EXPERIMENTER INTERACTION 
IN VERBAL CONDITIONING 


(L. C. Card No. Mic 60-2307) 


Alan M. Spires, Ph.D. 
New York University, 1960 


Adviser: Professor Robert E. Silverman 


The purpose of the study was to test the hypothesis 
that the effectiveness of a verbal reinforcer is a function 
of the S’s expectation of the E as a social stimulus person 
(set), of the S’s personality, and that the effect of the set 
upon performance is dependent on the S’s personality _ 
(interaction). Ninety Ss (undergraduates) were selected to 
represent hysteric and obsessive personality groups on 
the basis of their scores on the Hy and Pt scales of the 
MMPI according to predetermined criteria. Ss were then 
separated into two experimental groups, positive rein- 
forcement and negative reinforcement. Each S was then 
randomly assigned to one of the two set conditions. A col- 
laborator was used for all contacts with the Ss, except for 
the conditioning procedure itself. Only one E was used. 
The S’s expectation about the E was manipulated experi- 
mentally by supplying pre-information to the S about the 
E: in essence, that E was a warm, friendly person (posi- 
tive set) or that E was cold and unfriendly (negative set). 

The conditioning procedure consisted of E presenting 
singly to the S 100 index cards, each card containing a 
different verb and the six pronouns, I, We, He, She, You, 
They (randomized order). The Ss were instructed to make 
up a sentence using the given verb, starting the sentence 
with any one of the six pronouns. The first 20 trials were 
used to determine the S’s pronoun preferences. The pro- 
noun with the second highest operant level was chosen for 
reinforcement. For the remaining 80 trials (four blocks 
of 20), E said “good” for the positive reinforcement group, 
and “uh-uuh” for the negative reinforcement group, after 
each sentence beginning with the selected pronoun, saying 
nothing to all other sentences. The S’s awareness of the 
conditioning procedure, his interpretation of the rein- 
forcing stimulus and the degree to which the set was ef- 
fective in producing the intended impression about the E, 
was determined by a questionnaire at the end of the con- 
ditioning series. 

Results. For positive reinforcement, a 2 x 2 analysis 
of variance yielded a significant F ratio for Between Sets 
and for interaction Between Sets and Personality, the latter 
being due to the Hy positive set group. The Pt groups did 
not condition and did not respond differentially to the set 
conditions. No difference in conditionability was found 
between the aware and unaware Ss, although a definite 
trend was apparent for the Pt Ss. The aware Pt positive 
set group showed an increase in response frequency, 
whereas the unawares did not. 

The negative reinforcer “uh-uuh” was effective in de- 
creasing the frequency of response for this group as a 
whole. Although there was a trend in favor of the positive 





set groups, the differences were not significant nor was 
there any interaction effect. This was hypothesized as 
being due to lessen opportunity for the independent vari- 
ables to interact with the reinforcement, on the basis of 
fewer reinforcements as learning occurred. 

The verbal reinforcers “good” and “uh-uuh” were in- 
terpreted by the majority of Ss as implying approval and 
disapproval respectively. The results with positive re- 
inforcement strongly suggest that the sets were effective 
in producing the intended effect. The post-experimental 
questionnaire results showed that the majority of the posi- 
tive set Ss felt friendly towards the E, while only one-third 
of the negative set Ss stated that they had negative feelings. 
A larger percentage, however, hedged or evaded the ques- 
tion among the Ss receiving the negative set. 

The results were then discussed in terms of previously 
made predictions, their limitations, and their implications 
for future research. 

Microfilm $2.50; Xerox $4.60. 88 pages. 


SOME CHARACTERISTICS OF THE SIGNAL 
IN A VIBRATORY VIGILANCE TASK 


(L. C. Card No, Mic 60-2177) 


Aivin Ugelow, Ph.D. 
The Pennsylvania State University, 1960 


Information pertaining to observer vigilance or sus- 
tained attention in the detection of infrequently occurring 
signals has been obtained using tasks involving either 
vision or audition. Recent concern with the relation of 
vibro-tactile sensitivity to other modalities, together with 
practical attempts to develop communication procedures 
involving the sense of touch have raised the need for data 
on tactual vigilance. This study explored the influence of 
three signal parameters found to be of major importance 
for vigilance when the modality employed was vision or 
audition: the rate at which significant stimuli occur, the 
regularity with which they are spaced, and the intensity at 
which they are presented. 

A vigilance task was employed in which subjects were 
required to report the occurrence of a characteristic 
vibratory pulse which was presented infrequently. The 
distinctive stimulus was of slightly longer duration than a 
regularly recurring pulse which subjects were to ignore 
but was identical with it otherwise. Vibratory stimuli 
were presented with a Goodman Industries Vibration Gen- 
erator which made contact with a small area of the sub- 
ject’s volar forearm, 

Twelve independent groups were employed with 15 sub- 
jects in each group. Subjects were treated identically 
except for the time schedules employed for presenting 
significant signals and the over-all intensities of stimula- 
tion. In accordance with the 3 x 2 x 2 factorial design, 
long pulses in a given group were presented at one of three 
signal rates (16, 24 or 32 times in 48 min.), under one of 
two types of presentation (at either strictly regular or 
slightly irregular intervals), and at one of two intensities. 
(The intensity level used in a given condition was the same 
for both long and short duration stimuli). 

A progressive decline in the relative number of long 
pulses which were detected was obtained during the 48 min. 
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session. The onset and magnitude of the vigilance decre- 
ment was comparable to that found in earlier studies. 
(The initial detection level was approximately 85%; this 
dropped to a level of 70% in the second 24 min., indicating 
a decrement of approximately 15%). It was found that the 
relative number of detected signals was greater when the 
high intensity signal was used. This too is in support of 
earlier studies in which it has been demonstrated that the 
level of detection is a function of the signal intensity which 
is employed. 

Neither signal rate nor type of presentation were 
found to have any significant effects on the level of detec- 
tion. These findings are in opposition to those of previous 
investigators who have demonstrated a positive relation- 
ship between the level of detection and the rate at which 
signals occur, and the absence of the vigilance decrement 
when signals are presented at regular intervals. The 
over-all level of detection efficiency was rather high in 
the present study, however, and slight differences in the 
rate or regularity of the signal may have been less im- 
portant for detection than in earlier studies. 

In general, tactual warning signals would seem as ef- 
fective as other types. Because sensory adaption seems 
more likely to vibration than to light or sound, as certain 
data in this study suggested, the over-all intensity of the 
signal should be relatively higher than would be required 
for light or sound. 

Microfilm $2.50; Xerox $5.00. 99 pages. 


THE RELATIONSHIP OF CONCEPT AVAILABILITY 
TO CONTRAST EFFECTS IN JUDGMENT 


(L. C. Card No. Mic 60-2313) 


Billy Jack White, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: Muzafer Sherif 


Typically, contrast effects have been produced in psy- 
chophysics under conditions wherein a series of stimuli 
was judged using one less judgment category than the num- 
ber of stimuli presented. The present study explored the 
generality of contrast effects across five conditions of 
category, or concept, availability. 





Following the introduction of a remote anchor to a pre- 
viously judged series of weights, judgments were obtained: 


I. When there was one less concept available than the 
number of stimuli judged. 


Il. When the number of concepts available equalled the 
number of stimuli. 


. When three additional concepts were made available 
as an extension of that end of the judgmental scale 
nearest the value of the anchor. 


When three additional concepts were made available 
as an extension of that end of the judgmental scale 
farthest removed from the value of the anchor. 


V. When three additional concepts were made available 
as an extension of each end of the judgmental scale. 


A displacement of judgments away from the value of che 
anchor occurred in all conditions; however, there was an 
important difference in the manner in which displacement 
occurred and a consequent difference in the amount of dis- 
placement produced. 

There were no significant differences in the total 
amount of displacement among Conditions I, 0, and II or 
between Condition IV and V; however, there was a signifi- 
cantly greater amount of displacement in Conditions IV and 
V than in any of the other three conditions. In Conditions 
IV and V some of the new concepts which were available 
were used. 

Judgments of all but the heaviest stimulus underwent 
significant displacement away from the extremely light 
anchor in all conditions. The displacement in the judgment 
of the heaviest stimulus was not significant in Condition 
I or Oi. 

A significant amount of constriction in the range of 
judgments (i.e., constricted displacement) occurred in 
those conditions in which additicnal concepts were not 
available beyond that end of the judgmental scale which 
was farthest removed from the anchor (i.e., in Conditions 
I, 0, and iI). Displacement was uniform in Conditions IV 
and V, wherein the new concepts were used. 

The location of the category assigned to the anchor, 
whether proximal or distal with regard to the concepts 
used for the other stimuli, had no effect on the amount of 
displacement in judgment. 

Microfilm $2.50; Xerox $3.00. 60 pages. 
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A STUDY OF THE WORDS FOR REJOICING 
IN THE OLD TESTAMENT 


(L. C. Card No. Mic 60-2451) 
Dorothea Ward Harvey, Ph.D. 
Columbia University, 1960 


This study consists of an examination of thirteen roots 
used to express joy or rejoicing in the OT. In each case 
the etymology, the use and meaning of the root in the OT, 





and the use of the root in other Semitic languages are 
considered. The distribution of the words for rejoicing, 
in the Psalms and in connection with public worship, sug- 
gests their importance for the Hebrew cult. Both cultic 
and secular usage of these terms is therefore considered, 
in order to see if a distinctive meaning and association 
can be determined, and if the term is employed in the 
official regulations for Israelite worship (as found in J, E, 
D, P, or the writings of the Chronicler) or if it appears 
only in popular usage in connection with the cult. 
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From the study of these words for rejoicing, two main 
conclusions are drawn. In the first place, the language of 
rejoicing in the OT seems to make no real distinction 
between the blessings of fertility in nature and God’s 
victories in war and in historical events. With the excep- 
tion of » »w and 5a ¥, which do not appear in connection 
with the cult, all of the roots studied are used to express 
joy on both occasions. The same terms and the same 
literary constructions are used in connection with God’s 
victories in nature and in history. The only term which 
seems to be employed exclusively for Israelite rejoicing 
(»17, her ancient battle cry in war and one of her charac- 
teristic responses in public worship) appears both in 
connection with actual victories in war and in connection 
with the growth of crops. The concept of victory in nature, 
as an occasion for raising the battle shout in triumph, is 
associated with references to God’s victory over the chaos 
force of water. Here Israel’s use of the words for re- 
joicing seems to imply literary awareness, at least, of a 
world view common to the ancient Near East. 

The second main conclusion concerns the similarities 


and differences between the Israelite and neighboring cults. 


Terms associated with the popular response in the cult, 
singing, joining in the feast, thanksgiving, and payment of 
vows (see naw and >$ i) seem to be used in common, 
and without any real question, in the Israelite and the 
Canaanite cult. Terms associated with Canaanite cultic 
dance and apparently with specific rituals of Canaanite 
worship (see 4», and pn) are used popularly in Israel, 
but are omitted from the official cultic language of the OT. 
Joy in God’s gift of fertility is celebrated in Israel as well 
as in Canaan (see W*>w, IWR, NAW). But specific ritual 
acts of “rejoicing” associated with Canaanite worship are 
condemned in Hebrew usage. Cultic rejoicing, like bless- 
ing, may have a significant power to preserve and extend 
God’s favor. But rituals used as magical techniques to 
compel God’s favor are rejected in the OT. 

Microfilm $4.25; Xerox $15.10. 331 pages. 


VOCATIONAL SATISFACTION OF MINISTERS: 
AN INTRODUCTORY EXPERIMENTAL STUDY OF 
YOUNGER PRESBYTERIAN MINISTERS. 
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Marshall Bryant Hodge, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Eitzen 


Although there appears to be a growing interest in the 
Protestant ministry in America today, few empirical 
studies have been made to provide scientific understanding 
of the minister. Vocational satisfaction was chosen as one 
suitable approach to the study of the ministry. It was con- 
sidered to be a value in its own right for men to deprive 
a deep personal satisfaction from their work. It was felt 
that satisfaction in the ministry would also tend to be as- 
sociated with greater effectiveness. 

Hypotheses were made that ministers who scored 
higher in vocational satisfaction would also tend to score 
higher in the following personality trends: (1) feelings of 
self-worth as determined by the correlation between their 





concept of themselves as ministers and their concept of 
the ideal minister, (2) the trend to hold a democratic 
rather than an authoritarian ideal of the ministry, (3) feel- 
ings of fellowship with others and acceptance by others, 

(4) optimistic perception of other persons’ attitudes and 
practices, (5) feelings of personal growth and fulfillment, 
(6) feelings of professional competence and achievement, 
(7) feelings of vocational and financial security. 

The relationship of vocational satisfaction to certain 
other factors in the minister’s personality, past history, 
training, and current life situation was also studied. 

A test purporting to indicate vocational satisfaction 
(a variation of the Brayfield-Rothe Job Questionnaire) was 
administered individually to 58 Presbyterian ministers 
serving local churches in Southern California who had re- 
ceived ordination during the years 1946 to 1953. A Q-sort 
test, an attitude inventory, a general information sheet, 
and the Wonderlic Personnel Test were also administered 
to the ministers. The first three instruments were origi- 
nated for this study. In addition, a tape-recorded inter- 
view was held with each man. Split-half tests of reliability 
were applied to the Vocational Questionnaire and to the 
five subtests of the Attitude Inventory, the results appar- 
ently justifying the use of these data. 

Analysis of test results by the Spearman rank correla- 
tion coefficient supported hypothesis three with a correla- 
tion of .30, significant beyond the .01 level. Hypothesis 
four was supported by a correlation of .26, significant be- 
yond the .05 level. Small correlations in the predicted 
direction which, however, did not achieve the .05 level of 
significance were found in hypotheses one, two, and six, 
the correlations being .09, .07, and .14 respectively. A 
virtual absence of correlation was found for hypotheses 
five and seven. 

Analysis of other factors was made, utilizing the median 
test where ranking was not possible. No other factor was 
found to be significantly related to vocational satisfaction, 
including mental ability, salary, type of position held in 
the church, religious activity of parents, and college major. 

Although not achieving the .05 level of significance, four 
factors, which appear to be related, tended to be associ- 
ated with vocational satisfaction: (1) having attended a 
secular college or university in contrast to a church- 
related college, (2) having served in the armed forces 
prior to entering the ministry, (3) having entered another 
profession prior to attending seminary, and (4) having been 
older at time of ordination. All four factors suggested a 
trend for satisfaction in the ministry to be associated with 
experience in and contact with the secular world. 

Implications of the findings are discussed with particu- 
lar reference to the need for enhancing the level of minis- 
ters’ personal maturity, especially their capacity for 
satisfactory interpersonal relationships. Certain policies 
and programs could be instituted by the Church. Ministers 
and ministers-in-training may seek valid therapeutic ex- 
periences with a view toward gaining greater insight into 
themselves and the world. 

It was noted that many questions were raised which in- 
dicated the need for further empirical research. 

Microfilm $3.75; Xerox $13.05. 290 pages. 
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AN INVESTIGATION OF THE INTERACTIONS OF 
CERTAIN RELIGIOUS PRINCIPLES WITH CERTAIN 
ETHICAL STANDARDS OF UNITED NATIONS 


(An Investigation of the Ways in Which Individuals 
or Groups Using Their Own Interpretations-as Cited 
in Certain United Nations Documents-of Judaic- Rooted 
Religious Principles Interact with United Nations 
Standards in Areas of Slavery, Race, Marriage, 
Women’s Rights, Education and Religion.) 


(L. C. Card No. Mic 60-1920) 


Edmund Walber Janss, Ph.D. 
New York University, 1959 


Chairman: Professor Lee Belford 


The Problem 

Since the inception of the United Nations in 1945 there 
seem to have been many individuals or groups who, os- 
tensibly for religious reasons, have either opposed or 
agreed with the ideals of that organization as expressed 
in the Universal Declaration of Human Rights. Other in- 
dividuals or groups have apparently either compromised 
their religious views with United Nations ideals or seem 
to have used some other mediating solution. The purpose 
of this investigation has been to identify ways in which 
individuals or groups using their own interpretations of 
Judaic-rooted (i.e., Christian, Moslem or Jewish) princi- 
ples have interacted with United Nations ideals in the 
areas of slavery, race relations, marriage, women’s 
rights, education and religion. 


The Procedure 
In order to determine various ways in which individuals 
or groups with Judaic-rooted interpretations interact with 


United Nations ideals, United Nations documents have been 
studied, particularly those documents relevant to the areas 
of slavery, race relations, marriage, women’s rights, edu- 
cation and religion. Instances of the interactions of indi- 
viduals or groups using Judaic-rooted religious inter- 
pretations have been isolated and examined and analyzed 
in the light of five principles or questions: (1) Have these 
interpretations “agreed with” United Nations ideals? 

(2) Have the interpretations “opposed” United Nations 
ideals? (3) Have the interpretations set themselves and 
their religion “above” United Nations ideals? (4) Have the 
interpretations tried to “compromise with” United Nations 
ideals? or (5) Have these interpretations attempted to 
“transform” or change United Nations ideals ? 


The Findings 

~ A chapter in the investigation is devoted to a survey of 
the background of influences of Judaic-rooted individuals 
or groups on the formation of the United Nations Charter 
and the Universal Declaration of Human Rights. Follow- 
ing that there are chapters dealing with each of the types 
of reactions displayed by various individuals or groups. 
One chapter deals with those groups or individuals who 
feel that their religious views are in agreement with 
United Nations ideals as expressed in the Universal Decla- 
ration of Human Rights. Another chapter examines the 
reactions of those individuals or groups who feel that their 
religious (Judaic-rooted) views are in opposition to United 
Nations ideals in the areas of slavery, race relations, 
marriage, women’s rights, education and religion. Still 





another secticn sets forth an analysis of the reactions of 
individuals or groups who seem to set their religion 
“above” United Nations ideals in the same areas. Further, 
another chapter surveys examples of “compromise” be- 
tween individuals or groups using their own interpretations 
of Judaic-rooted principles and United Nations ideals. And 
finally, a section is devoted to instances of the attempt on 
the part of certain individuals or groups to “transform” 

or change United Nations ideals to their own views. 


The Conclusions 

From the evidence examined in the relevant United 
Nations documents, individuals or groups using their own 
interpretations of Judaic-rooted religious principles do 
seem to interact in the five ways set forth in the Findings. 
In addition, while there are instances in which the distinc- 
tion between the five ways or principles are clear-cut, 
there also seem to be instances in which the distinction 
is more equivocal. In these cases individuals or groups 
seem to be expressing two, or even three of the principles. 
Thus, they may ‘ oppose” and yet seem to “compromise” 
with United Nations principles. And at the same time they 
may frequently attempt to “transform” United Nations 
ideals. 

However, an over-all conclusion of this investigation 
is that which would lead to a continuing study of the many- 
faceted interaction of religious individuals and groups with 
United Nations ideals. 

Microfilm $3.50; Xerox $12.15. 270 pages. 





THE METHOD OF BIBLICAL THEOLOGY 
IN CULLMANN, BARTH AND BULTMANN, 


(L. C. Card No. Mic 60-2021) 


Robert D. Newton, Jr., Ph.D. 
Columbia University, 1960 


This study investigates the relation between a frame- 
work of meaning by which the Bible is understood and the 
methodological investigation of the Bible (Biblical Theol- 
ogy) in three contemporary theologians, Oscar Cullmann, 
Kar] Barth and Rudolf Bultmann. 

For Cullmann the framework of meaning is Biblical 
History, which is history constituted and determined by 
the action of God. He then defines the Bible as the norma- 
tive apostolic tradition which witnesses to and interprets 
Biblical History. Biblical Theology aims at an understand- 
ing of the revealing action of God in Biblical History--an 
understanding which is attained along with and by means 
of the biblical witness. The method of Biblical Theology 
is that of Higher Criticism, but Biblical Theology intends 
to go beyond philological, psychological and historical 
factors in order to view the objective truth contained in 
the Bible. 

For Barth the framework of meaning is the time and 
history of the Incarnate Word. Through the Bible God 
continues to speak his revealing Word. Thereby the Bible 
is constituted as witness to the time and history of the 
Incarnate Word. Biblical Theology aims at the exegesis 
of the biblical word in order thereby to apprehend the ob- 
ject of its witness. Hence Biblical Theology investigates 
the biblical word in its humanity, because only as a truly 
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human word does the biblical word really signify or wit- 
ness to the divine Word. Thus the method of Biblical 
Theology is that of historical criticism. But the method of 
Biblical Theology also includes the attempt to apprehend 
the true object of the biblical witness, which is the history 
of the Incarnate Word. 

For Bultmann the framework of meaning is historical 
human existence encountered by the Word of God. The 
Bible is the proclamation of the event of this encounter--a 
proclamation through which the encounter is ever newly 
actualized. But the Bible is a human witness. As such it 
must be investigated by the methods which are generally 
available for the investigation of human (historical) reality. 
Biblical Theology, as this investigation, follows the method 
of historical investigation--a method which aims at the 


discovery of the permanent possibilities of human existence. 





The conclusion finds that in spite of significant differ - 
ences between these theologians certain common elements 
can be found in their frameworks of meaning. The formal 
aspect of these common elements constitutes their several 
frameworks as a unity which contains three basic asser- 
tions: that revelation is distinct from history; that revela- 
tion is united with history; and that revelation transcends 
history. The first makes possible the historical method of 
Biblical Theology. The second makes this method neces- 
sary. The third prevents the human completion of Biblical 
Theology based upon this method. 

After the elucidation of the frameworks of meaning in 
their formal unity the conclusion relates the assertions of 
the frameworks to contemporary debate concerning Bibli- 
cal Theology. Finally, a criticism is offered. 

Microfilm $3.80; Xerox $13.30. 293 pages. 
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AN EXPERIMENTAL STUDY OF RELATIVE 
DEPRIVATION AND RELATIVE REWARD 


(L. C. Card No. Mic 60-2042) 


Fred Heinzelmann, Ph.D. 
University of Minnesota, 1960 


The concept of relative deprivation and relative reward 
focuses upon the evaluation which a person makes of his 
situation when he compares himself to the significant 
others who constitute his reference group. The concept 
was first introduced on an ex post facto basis to explain 
survey research findings in The American Soldier’. 

This study provides an experimental test of the effects 
of relative deprivation and reward in a situation involving 
the interpersonal comparison of task outcomes. The fol- 
lowing hypotheses were tested: 





I Group members who perform an attractive task while 
their colleagues perform an unattractive task will 
be more satisfied than the members of a group all 
of whom perform the same attractive task. 


II Group members who perform an unattractive task 
while their colleagues perform an attractive task 
will be more dissatisfied than members of a group 
all of whom perform the same unattractive task. 


Certain variables which may influence the evaluation 
which a person makes of his situation were also studied. 
It was predicted that individuals who receive task outcomes 
which have implications for self evaluation would evaluate 
their situation differently than persons who receive the 
same task outcomes without reference to self-evaluation. 
Individual differences in optimism-pessimism as well as 
ordinal position were studied. 

The study was conducted at a summer camp for boys 
who were 10 to 13 years old. Experimental sessions were 
conducted with individual cabin groups having 8 to 9 mem- 
bers. A total of 230 boys participated. In the three ex- 
perimental conditions subjects were presented with two 





tasks differing in attractiveness. Half of the group here 
performed one task while the rest of the group performed 
the other. In the two control conditions all of the group 
members performed one of the two tasks. The experi- 
mental conditions differed in the manner in which the tasks 
were assigned. In Conditions 3 and 5 the assignment was 
arbitrary. In Condition 4 it was made ostensibly in terms 
of performance on a criterion measure presented as an 
ability index. Task satisfaction and satisfaction with the 
rules governing the assignment of tasks were studied. 
Measures of productivity were obtained. 

Support was found for Hypotheses I and I. Individuals 
did evaluate their outcomes in the task situation relative 
to those obtained by others in their group. Feelings of 
satisfaction or dissatisfaction reflected the type of com- 
parative evaluation which was made. 

Persons were more Satisfied when favorable outcomes 
which they obtained connoted proficiency in ability than 
when such connotations were absent. Persons were more 
dissatisfied when unfavorable outcomes which they ob- 
tained connoted lack of proficiency in an ability than when 
such connotations were absent. 

When both obtained favorable task outcomes, individuals 
who were optimistic were more satisfied than persons who 
were pessimistic about securing these outcomes. Opti- 
mists were more dissatisfied than pessimists when both 
received unfavorable outcomes. 

When favorable outcomes were obtained first-born and 
only children expressed less satisfaction than later-born 
children. The latter also seemed to be more optimistic 
in general. 

Certain attitudes were found to be strongly related to 
the type of evaluation which a person made of his situation. 
The findings were discussed in terms of a model of 

those components which influence the evaluation which a 
person makes of his outcomes in a given situation. 
Microfilm $2.50; Xerox $6.20. 128 pages. 
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THE ABILITY OF GROUP MEMBERS 
TO PREDICT THE ATTITUDES OF 
A LARGE SECONDARY GROUP 


(L. C. Card No. Mic 60-2277) 


Andrew Raymond Molnar, Ph.D. 
University of Maryland, 1959 


Supervisor: Doctor Elliott M. McGinnies 


The purpose of this study was to extend research find- 
ings on attitude prediction with small primary groups to 
large secondary groups. The study was designed to in- 
vestigate the relative usefulness of configurational scoring 
and conventional prediction techniques with a biased 
sample. The variables related to an individual’s ability 
to predict the group’s attitudes toward other groups were 
also investigated. 

A questionnaire was administered to a random sample 
of students in both the basic and advanced Air Forces 
Officers Training Corps at the University of Maryland. 
The questionnaire contained biographical and information 
items as well as attitude items concerning the AFROTC 
and five minority groups. The subjects were asked to 
predict the group members’ attitudes toward the AFROTC 
and toward the five minority groups. Using the responses 
of the basic AFROTC group as a criterion, four predictive 
techniques (1) multiple Phi, (2) multiple configurational 
Phi, (3) modified multiple configurational Phi, and (4) cu- 
mulative pattern were used to develop prediction equations 
and to cross-validate the results. 

Within the limits of the experimental design and the 
sample used, the following conclusions can be drawn; 


(1) The multiple configurational Phi technique yields 
a higher correlation than does the conventional multi- 
ple Phi technique but it is less reliable. 


(2) Individuals tend to predict the group’s attitude to 
be similar to their own attitudes. 


(3) Selected members of a large secondary group can 
accurately predict how group members will respond to 
attitude questions toward the group and toward minority 
groups. 


(4) Leaders are better than group members in predict- 
ing the attitudes of group members toward the group. 
Both leaders and group members predict the group’s 
attitudes toward minority groups equally well. 


(5) Good judges tend to have neutral attitudes toward 
the group and to be less prejudiced than poor judges. 
Poor judges tend to have favorable or unfavorable at- 
titudes toward the group and to be more prejudiced 
than good judges. 
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The purpose of this study is to examine the process 
whereby osteopathic students are introduced to the phi- 
losophy and knowledge of a profession, osteopathy, which 
is not totally accepted by the public as a legitimate field 
of endeavor. 

Four out of the six osteopathic colleges in the United 
States were visited and a ten percent sample of the stu- 
dents were interviewed during an eight month period of 
participant-observation study. The primary problem con- 
fronting these students is that of status. These students 
constantly refer to other groups in attempting to reach 
satisfactory answers to the questions of “Who am I?” and 
“What’s my line?” 

In analyzing the marginality of osteopathy by reference- 
group theory, we have encountered the problem of shifts 
in reference values. Proponents of reference-group theory, 
discussing status shifts by individuals (aspiring to out- 
group membership, etc.) dissatisfied with their present 
positions, have not emphasized the problem of shifts in 
values of the individual’s own group. The present impli- 
cation of reference-group theory is that the individual’s 
own group is not changing rapidly. 

Changes in values affect a whole network of related 
views and attitudes of the individual’s own group and his 
reference groups. Error in analysis arises when we at- 
tribute inconsistent behavior to an individual because we 
feel his reference values may not be consistently chosen. 
When this is viewed in the system of shifts, we may dis- 
cover that an individual refers to a particular set of values 
when the reference values of his own group are in a cer- 
tain “position” and when the individual refers to another 
set of supposedly inconsistent values, the reference values 
of his own group may also have shifted. In summary: 

1. At different times, both in- and out-group values 
are shifting to reach some equilibrium. The individual’s 
perception of the degree of shifts of in-group and out- 
group values depends on his needs to adjust to his own 
group. His perception may be likened to a motion picture. 
If the individual feels that his adjustment calls for faster - 
shifting values with his reference groups, he may speed 
up the number of frames of pictures, thus attributing to 
his reference groups more of a shift than there actually 
is. Let us assume that medical physicians are introducing 
newer methods of treatment in physical medicine, an area 
which many osteopathic students feel that there is a con- 
vergence between medicine and osteopathy. Now, if he 
wishes to emphasize his point that osteopathy is no dif- 
ferent from medicine and use physical medicine as an 
example, he may say, “Well, the physical-medicine boys 
have already pulled all the M.D.’s over to our point of 
view. So, you see there is really no difference between us 
and the M.D.’s.” The student has attributed much more 
of a change in his reference-group values than actually 
exists. The converse can also happen. 

2. Shifts invalues maybe viewed from two perspectives: 
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from the individual’s and from the reference group’s. At 
any given moment, the identification of the individual’s 
pertinent reference groups depends on his values. If his 
own group does not supply the individual with certain 
values he needs, he will look to others for these values. 

3. While shifts of values are going on within each 
group, they also change in relation to each other. What 
needs to be stressed is that, in this type of situation, it 
becomes difficult for the individual in this system to dis- 
cern his in-group values. 

Microfilm $3.00; Xerox $10.35. 230 pages. 
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The present study attempted to test the applicability 
of the F scale for cross-cultural research, and to explore 
in a limited fashion the factors associated with authori- 
tarianism in Japan. 

A total sample of 543 subjects from two urban high 
schools and four rural high schools in Japan were tested 
by three measuring instruments that were translated into 
Japanese: (1) Christie’s version of the 20-item F scale 
with reversed items, plus ten additional items from the 
original California F scale; (2) the short forced choice 
form of the Taylor Manifest Anxiety Scale; and (3) a rating 
scale on family relationship devised by the investigator to 
obtain a measure of authoritarianism in the family. The 
total sample was used for comparison with an American 
college sample of 814 and a high school sample of 23. For 
comparisons among various subcultural groups within 
Japan, the size of the sample was reduced. 

The major findings are as follows: 

1. The Japanese were found to be significantly more 
acquiescent and extreme in their manner of response than 
comparable American groups. 

2. The most discriminating items for the Japanese did 
not differ significantly from those that had proved most 
discriminating for Americans. 

3. Comparison among subcultural groups indicated that 
in general the lower class tended to be higher in both au- 
thoritarianism and acquiescence than the upper class, the 
rural group higher in acquiescence than the urban group, 
and females higher in authoritarianism but not in acqui- 
escence than males. Birth order within these subgroups 
were not found to be related to authoritarianism. 

4. The rural group was found to have a more authori- 
tarian family structure than the urban group. No differ- 
ences were found between the two socio-economic classes. 
In the subgroup comparisons there did not seem to be any 
direct relationship between degree of authoritarianism in 
the family and authoritarianism scores. 

5. Cultural sophistication was found to have a curvi- 
linear relationship with authoritarianism and acquiescence. 
The group at the median level of cultural sophistication 
was highest in authoritarianism and acquiescence, while 





those less as well as more sophisticated were lower on 
these scores. A similar curvilinear relationship with 
authoritarianism and acquiescence was found among agri- 
cultural groups when their socio-economic classification 
was trichotomized on the basis of pre-war farming status. 

6. Results for the extremity score were not consistent 
with the general pattern. Women tended to be less ex- 
treme in their manner of response than men. 

7. No significant relationship was found between anx- 
iety and any of the F score variables. 

The utility of the 20-item F scale as a cross-cultural 
test was discussed. The findings of the present study with 
respect to authoritarianism and socio-economic class 
were thought to suggest potentially generalizable patterns 
characteristic of the differential impact of Western ide- 
ology on different strata in a society in which the values 
of the dominant elite had previously been highly authori- 
tarian. Microfilm $2.50; Xerox $8.00. 175 pages. 
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Adviser: Professor Morton Deutsch 


Problem 

A series of hypotheses were advanced specifying the 
conditions under which mutual trust would develop between 
two persons, as a function of their motivational orienta- 
tions and relative power. Heider’s principle of “cognitive 
balance” along with Deutsch’s theory regarding the social 
conditions necessary for the realization of mutual trust, 
served as a theoretical basis for the derivation of our 
hypotheses. 


Experimental Design 

A laboratory experiment was devised involving the 
use of a two person game situation in which both persons 
could maximize their gain only if mutual trust exists. 
Two-hundred and fifty-six (male and female) Queens Col- 
lege undergraduates were recruited on a volunteer basis 
and were assigned at random to the (12) experimental con- 
ditions. The subjects were taught the mechanics of the 
game and were given an individualistic motivational ori- 
entation, i. e., their purpose was to win for themselves 
without regard for the welfare of the other player. A4 x3 
factorial design was employed. Several values of each of 
two independent variables, namely, relative power and 
motivational orientation, were created. The three condi- 
tions of relative power were: 


(1) and (la) Where (p), the subject, is absolutely de- 
pendent upon (0). 


(2) Where (p) is relatively dependent upon (0). (P) can, 
however, retaliate. 

















(3) Where (p) and (0) are equally dependent upon one 
another forthe attainment of their respective goals. 
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The subject’s partner, (0) was in reality, a pre-programmed 
electrical “ stooge.” The behavior of this “stooge” was 
experimentally controlled so as to allow the subject to ex- 
perience one of three types of strategies adopted by (0): 


(1) An unconditionally benevolent strategy in which 
(0) consistently benefits (p) regardless of what 
(p’s) prior choice has been. 





(2) A conditionally benevolent strategy in which (0) 
benefits (p) only if (p’s) prior choice indicates that 
(p) has trusted (0). °- 


(3) A malevolent strategy in which (0) consistently 
harms (p) regardless of what (p’s) prior choice 
has been. 








Measures of the subject’s degree of trust or suspicion 
under the various conditions were based upon an analysis 
of (p’s) expectations of (0’s) behavior as well as (p’s) own 
game choices. Data regarding (p’s) interpretations of 
(o’s) strategy and (p’s) sentiments toward (0) were ac- 
quired from a post-experimental questionnaire. 


Results: 
The data provided strong support for the following 
findings: 
(1) The less dependent (p) is upon (0) the more likely 
will (p) be to engage in trusting behavior. 


(2) The probability that (p) will interpret (o’s) behavior 
as being benevolently motivated will increase as 








a function of the amount of loss (0) inflicts upon 
himself as a consequence of benefitting (p). 


(3) To the extent that (p) perceives (0) as being 
benevolently motivated the more likely will (p) 
be to like and trust (0). 





(4) The unconditionally benevolent strategy was most 
effective in inducing (p) to develop trust and 
liking for (o) under conditions where (p) was 
absolutely dependent upon (0). Under conditions 
where (p) and (0) had equal power, the conditionally 
benevolent strategy was most effective. 











At a more general level these findings lend some sup- 
port to the following propositions: 


(1) The structure of the interpersonal power relation- 
ship will affect, in a lawful manner, the process 
of motive attribution. 


(2) The type of social motive (p) attributes to (0) 
is a crucial determinant of (p’s) subsequent 
emotional and behavioral reactions. 


In addition, applications of the principle of cognitive 
balance have indicated that it is a valuable theoretical 
tool to be used in the prediction of interpersonal factors 
which will steer the development and expression of 
social attitudes. 
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SOCIOLOGY, GENERAL 
STRUCTURES AND ORIENTATIONS OF RETAIL 
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Michigan State University, 1960 


Major Professor: Charles P. Loomis 


Traditional social theory dealing with cities has em- 
phasized their impersonal Gesellschaft-like relationships. 
Business, par excellence, has been considered the epitome 
of the economically rational spirit typically found in such 
communities. Recently a number of sociologists have 
seriously questioned this theoretical position. As part of 
this challenge the present study investigated relations in 
retail business which consider emotion, sentiment and 
other social characteristics found in Gemeinschaft-like 
structures. 

The locale for this study was the Greater Lansing area. 
The sample consisted of six hundred and fifty-two business- 
men drawn from various locations and representing dif- 
ferent kinds of retail establishments. The purpose of this 
research was to ascertain the general structural order 





of retail business in a middle-sized city and to determine 
the consequences of such structure for the orientations of 
the retail businessman to his business, and the local com- 
munity area. 

The social structure of retail business was investigated 
in terms of these contrasting Gemeinschaft-Gesellschaft 
patterns. This was accomplished by considering retail 
business as a social system and classifying each business 
on an index developed from the theoretical categories of 
interaction of Gemeinschaft-like and Gesellschaft-like 
social systems. Such classifications were derived from 
the theoretical nature of ends and norms in Gemeinschaft- 
like and Gesellschaft-like social systems. The former 
include connotations of economic-rationality and the latter 
include non-economic, sociability and affective connotations. 

The retailer was then classified with respect to his 
orientation to business by analyzing his answers to several 
crucial questions relative to changing the locale and type 
of business. It was demonstrated that proprietors of 
businesses Gemeinschaft-like in structure possessed 
Gemeinschaft-like orientations to their business and vice 
versa. 

The orientation of the retailer to the local resident was 
examined asit related tothe social structure of businesses. 
The proprietor of a Gemeinschaft-like business structure 
was found to be particularly aware of the congeniality and 
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sociability of local residents and those operating Gesell- 
schaft-like structures were cognizant of their economic 
and social status. This would be expected since interac- 
tion within a Gemeinschaft-like social system is based on 
affective and face-to-face elements. In the Gesellschaft- 
like system of retail business, the interaction is more 
impersonal and the proprietor is more likely to conceive 
of the resident in terms of purchasing potential which in- 
volves economic status. 

The consequences of the type of social structure of 
business and orientations held by the retailer were ex- 
amined relative to mobility choices. These included the 
desire to change business locale and the business itself. 
It was ascertained that those retailers evaluating the local 
resident in a negative sense most often expressed the de- 
sire to change business locale and those retailers pos- 
sessing Gesellschaft-like orientations to business most 
often expressed the choice of changing both type and loca- 
tion of business. 

Type of business structure was examined relative to 
the desire of their proprietors to change location, and no 
significant relationship was found. However when the 
structural type of the establishment was compared with 
choice of changing business, the proprietors of Gemein- 
schaft-like structures stated greatest preference for 
wanting to change. This could be due to two factors: first, 
the businesses classified as Gemeinschaft-like were gen- 
erally small and less profitable than the others; and 
second, they involved relatively more direct, face-to-face 
and affective contacts with customers. The proprietors 
of such establishments may have wanted to change busi- 
nesses to effect different social relationships, economic 
chances, or both. 

This was investigated further by relating business 
structure and orientations to desires to change business. 
It was discovered that those who wanted to change most 
were the operators of Gemeinschaft-like business struc- 
tures who possessed Gesellschaft-like orientations to 
business. It was also ascertained that those who wanted 
to change least were the operators of Gesellschaft-like 
structures who possessed Gemeinschaft-like orientations 
to business. Such decisions apparently were related to 
many factors involving business structure, orientations 
to business, and orientations to the local area. 

This research suggests that retail businesses vary 
considerably in social structure and that such contrasting 
structure has consequences for the local resident, and 
that these factors are closely related to mobility choices. 
The implication of this is that an understanding of retail 
business, more so than other kinds of businesses, involves 
determining the position of the retailer in the social fabric 
of the local community. 

Microfilm $2.50; Xerox $8.80. 192 pages. 





THE BRETHREN PASTOR: DIFFERENTIAL 
CONCEPTIONS OF AN EMERGING ROLE. 


(L. C. Card No. Mic 60-2118) 


Theodore Quentin Evans, Ph.D. 
The Ohio State University, 1960 


This study grew out of an interest in the characteris- 
tics of religious leadership, focusing particularly upon the 
analysis of the conceptions of the pastoral role held by a 
sample of lay officeholders and pastors from the Church 
of the Brethren. The analysis was directed generally 
toward the discovery of the degree of professionalism ex- 
pected in the pastoral role. It was specifically directed 
toward the discovery of the degree of similarity and dis- 
similarity between the role expectations of laymen and 
pastors as well as of the variations within each category. 

Significant to the study is the fact that the Church of 
the Brethren since 1900 has manifested changes indicative 
of the transition from a Sect-like to a Church-like struc- 
ture. Among these changes has been a gradual, somewhat 
irregular transition from a free, untrained ministry toa 
paid, professional pastoral system. Hypotheses were de- 
veloped out of sociological theory regarding the nature 
and development of the professions and the impact of the 
Sect-to-Church transition on the ministerial pattern 
involved. 

Data were collected by means of a mailed questionnaire 
which included a Likert-type attitude scale tested for re- 
liability and validity. The scale was designed to measure 
professionalism in the pastoral role in terms of three 
dimensions of professionalism, viz., functional specificity, 
rationality, and universalism. The seventy-four item 
scale included thirty functional specificity items, nineteen 
rationality items, and twenty-five universalism items, 
which were selected from pre-test data by the criterion 
of internal consistency. 

The final samples included 837 lay officeholders, se- 
lected at random from the universe of all local church 
officers in congregations in the Central Region of the 
Church of the Brethren for the Church year 1955-56, and 
238 pastors selected at random from the universe of all 
pastors serving congregations in the Central Region of the 
Church during the same period of time. (The Central 
Region of the Church of the Brethren includes the member- 
ship in Ohio, Indiana, Dlinois, Wisconsin, and Michigan.) 
Final returns were received from 881 persons, or about 
82 per cent of the samples selected; the analysis was 
based on questionnaires returned by 591 lay officeholders 
and 191 pastors. 

Significant differences were found between the role ex- 
pectations of officeholders and pastors; the pastors 
expected a greater degree of professionalism in the ration- 
ality and universalism dimensions than did officeholders, 
but a lesser degree in the functional specificity dimension. 
The widest differences were manifested in the universal- 
ism dimension, where pastors expressed expectations for 
a much greater degree of professionalism. 

Differences in the degree of professionalism expected 
in the various dimensions were most significantly related 
to age and education. Dissimilarites in social background 
were most frequently associated at statistically significant 
levels with differences in expectations for the rationality 
dimension than for the other dimensions. Significant dif- 
ferences were found among the mean scores of the several 
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Church-Sect categories, with a positive association being 
found between Church-ness and the rationality dimension. 
Microfilm $2.50; Xerox $7.00. 150 pages. 


LAND REFORM IN RELATION TO 
SOCIAL DEVELOPMENT OF THE FARM 
POPULATION IN EGYPT 


(L. C. Card No. Mic 60-2092) 


Mahmoud Saad Soliman Gadalla, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. C. E. Lively 


This study is based on an experimental sociological 
research designed to analyze the social changes effected 
by the Egyptian Agrarian Reform Law. The research pro- 
cedure consisted of two phases. The first phase was an 
extensive survey of six matched estates, conducted to 
evaluate the effect of land reform on the rural community 
as a whole. The second phase was an intensive interview 
of 600 matched farm families, conducted to isolate and 
measure accurately by empirical means the effect of land 
reform on the social level of the farmer and his family. 
The survey phase was viewed as a macro-analysis of the 
problem and the interview phase as the micro-analysis. 
The fundamental rule in the research procedure was to 
vary the land reform factor and maintain constant other 
factors which tend to influence the social level of the farm 
population. 

As a frame of reference, sociological concepts were 
applied to the social changes effected by land reform in 
the agrarian structure, rural social systems, and social 
levels and attitudes of the farmers. The line of analysis 
developed indicated a growing population problem which 
creates an obstacle to the social development of the farm 
population in Egypt. The possibilities of land reform as 
a solution to this problem have extremely definite limita- 
tions. The purpose of land reform is to redistribute the 
already available wealth rather than to produce new 
wealth. The process of social development in Egypt tends 
to depend on the rate of population growth in its relation 
to the expansion of the cultivated area and the creation of 
employment alternative to agriculture. Land reform has 
neither checked the population growth nor compensated 
for the lack of land and industry. Land reform has, how- 
ever, changed the institutional framework of the society 
and established situations favorable to social development. 
This is an essential first step. It must be followed by 
other steps for increasing the social well-being and pre- 
paring the peasants to overcome their centuries of depri- 
vation. Because human conditions are extremely backward 
and illiteracy is very frequent, land reform by itself does 
not suffice to raise the levels of living or even to arouse 
the desire of the peasants to achieve and maintain higher 
living standards. 

It was concluded that land reform, although not neces- 
sarily a condition of social development, is certainly the 
key to this development. 

Microfilm $7.15; Xerox $25.45. 563 pages. 





SOCIAL STATUS IN A PENNSYLVANIA 
RURAL COMMUNITY WITH REFERENCE TO 
DIFFERENTIATION IN RELIGIOUS VALUES. 

(VOLUMES I AND I). 


(L. C. Card No. Mic 60-2163) 


Renee Urban Marks, Ph.D. 
The Pennsylvania State University, 1960 


The problem was concerned with the existence of cul- 
tural differences, in association with social strata and the 
extent to which these differences provided evidence con- 
cerning the American stratification system as a series of 
sharply demarcated, distinctive strata, or a series of 
finely graded strata more nearly resembling a continuum 
of status. 

Religion was selected for study because it is the insti- 
tution with the function of making explicit, meaningful and 
coherent the guiding cultural value, furnishing a rationale 
for them, and motivating toward their fulfillment. 

A rural community in Pennsylvania was selected be- 
cause it fulfilled the requirements of being homogeneous, 
and non-industrial, with a stable, native white, Protestant 
population. In such a community one would anticipate 
finding a maximum of homogeneity in attitudes and values, 
and differences found here would provide a conservative 
indication of the existence of differences in other less 
homogeneous communities. 

During the summer of 1952, personal interviews were 
conducted by trained personnel using a prepared schedule 
including demographic variables and attitude questions 
primarily of the closed-end, multiple-choice type. A 
sample of dwelling units in the borough area and the sur- 
rounding rural area was drawn. The sex of the household 
head to be interviewed was designated, and all those who 
were found to be presently married were interviewed. 
Three hundred and eighty-eight schedules were completed. 

Attitudinal data was analyzed in relation to two cate- 
gories of variables, the status-associated and religious- 
associated variables. The status-associated variable 
included: the mean rating of “ social standing” in the 
community (derived from prestige ratings of a panel of 
judges), husband’s total formal social participation score, 
Sewell Socio-Economic Status Scale score, occupation of 
the husband, respondent’s years of education, years of 
education of respondent’s spouse, annual household income, 
and wife’s total formal social participation score. The 
religious-associated variables were: religious affiliation, 
church attendance, and a formal religious participation 
score. 

Thirty-seven attitude questions relating to religion in- 
cluded such areas as matters of orthodox religious belief, 
various activities and practices with moral connotations, 
attitudes about church organization and toward members 
of various religious groups. A second group of questions 
dealt with such matters as: community participation, 
responsibility toward aged parent, attitudes toward divorce. 

On matters of religious belief, consensus was so high 
within the sample that responses were only rarely as- 
sociated with status. The attitude that church-goers were 
more moral than non-church-goers, choice of the more 
humanitarian and liberal alternatives in regard to social 
issues, expression of an increased sense of responsibility 
to participate in community affairs, choice of the church 
or church organization as a legatee, and the willingness 
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to marry a divorced person tended to be positively with 
status. In contrast, the belief that public school should 
teach religion and willingness to provide for aged parents 
was negatively associated with status. 

Church attendance and religious participation were 
significantly associated with attitudes only when traditional 
beliefs varied positively with status. Therefore, relatively 
few associations were statistically significant. 

It was assumed that if answers to a relatively large 
proportion of attitude questions were differentiated by a 
series of variables which were indices of status, and if 
there were consistencies in the patterns of these differ- 
ences, then there was evidence that cultural differentiation 
was associated with status differentiation. Such differences 
were found, thus providing support for the hypothesis that 
differences in values were associated with differences in 
status. 

In addition, the differences in attitudes were found to 
be a matter of degree rather than kind, with consistent, 
gradual differences extending through a series of status 
categories and with categories at the extremes clearly 
mixed in their attitudes. These findings lent support to 
the hypothesis of finely graded strata rather than distinc- 
tive and sharply defined classes. 

Microfilm $8.80; Xerox $31.20. 693 pages. 


A STUDY OF THE PROFESSIONAL 
ROLE OF DENTISTS 


(L. C. Card No. Mic 60-2435) 


Richard Thomas Smith, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Robert McGinnis 


This thesis consists of a report of an investigation into 
the effects of certain background characteristics upon the 
professional role of the dentist. The object of the study 
is to determine which pattern of career relationships 
leads to role orientations that reflect an identification 
with and involvement in the professional role of dentist. 

It is hypothesized that certain social background and 
career-commitment factors evolve into a pattern of re- 
lationships that have an effect upon the dentist’s orienta- 
tions to his professional role. The investigation is 
concerned with three aspects of the dentist: (1) his social 
background; (2) factors which mediate his commitment 
to the profession; (3) his professional role orientations 
and behavior. The assumption which relates these vari- 
ables in the career pattern is derived from the notion of 
secularity. It is hypothesized that the attributes of the 
measures defined as secular are associated. 

To account for, one, institutional changes in the pro- 
fession and, two, changes which are peculiar to the length 
of the career, a control of the number of years as a prac- 
titioner was maintained throughout the investigation. Two 
control groups were designated: younger dentists, those 
in practice under twenty years, and older dentists, those 
in practice twenty years or more. 

The testing of the hypotheses consists of an analysis 
of data which were obtained from interviews with eighty 
dentists practicing in Dane County, Wisconsin. The data 
were collected by means of a questionnaire. 





The results of the analysis partially support the hy- 
potheses which pertain to the effects of certain social 
background and career-commitment factors upon the pro- 
fessional role of the dentist. There is a pattern of associ- 
ation but one which is not entirely consistent with that 
which was hypothesized. The observed career pattern 
shows evidence of some secular associations for each 
control group. There is a tendency for certain variables 
to be associated throughout the several stages of the career 
pattern leading to a professional role orientation. 

Microfilm $2.50; Xerox $8.00. 174 pages. 


OCCUPATIONAL DIFFERENTIALS IN THE 
PERCEPTIONS AND OPINIONS OF 
FOREIGN STUDENTS 


(L. C. Card No. Mic 60-2477) 


Bettina Weary, Ph.D. 
The American University, 1960 


The purpose of this research study was to explore the 
influence--on the perceptions and opinions of foreign gradu- 
ate students in the United States--of training in specific 
professional fields, and the comparison of this influence 
with that of national background. 

The sample consisted of 268 foreign graduate students 
from four major political areas and four occupational 
fields. The country backgrounds included the United King- 
dom et al. (England, Northern Ireland, and Australia); 
the Republic of the Philippines; India; and Canada. The 
professional categories included social work, medicine, 
dentistry, and engineering. 

The data-gathering instrument of the study was a self- 
administered questionnaire, which was sent to each mem- 
ber of the sample through the mails. The questionnaire 
was divided into two sections: one was concerned with 
reactions towards people and behaviour in the United 
States; the other, towards social conditions and social 
problems in the United States. 

To test the assumptive basis of the research problem, 
i. e., professional training milieux affects perceptions and 
opinions, a control grouping of 320 American students in 
medicine, social work, dentistry, and engineering in five 
educational institutions--Georgetown University, Johns 
Hopkins University, the Catholic University of America, 
Howard University, and George Washington University-- 
were used. 

The principal focus of the investigation was upon anal- 
ysis of the expected or anticipated variances in consensus, 
or majority agreement, in questionnaire responses mani- 
fested by the different occupational aggregates. 

The methodology of the study involved the employment 
of the following indices: (1) computation of the percentage 
of consensus for each question, within each of the four oc- 
cupations, and within each of the four national groupings; 
(2) finding the mean percentage of consensus, for each of 
the occupational and for each of the national groupings, 
considering the ten questions in Series “A” and the fifteen 
questions in Series “B”; (3) converting from percentage 
figures to proportion figures and then applying critical- 
ratio tests to discover whether the percentage differences 
in consensus were significant; and (4) using an iterative 
process to make adjustments for, and largely eliminate the 
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influence of, one of the known independent variables, viz., 
national background, on the differentials of the four oc- 
cupational groupings. 

Findings. Out of a total of eleven predicted differences 
in “consensus” --within the same occupation regarding the 
different parts of the questionnaire, and between or among 
the different occupations regarding the same part of the 
questionnaire--ten differences were found to be in the 
specified direction. Upon testing, only one of these 
differences--i.e., the social work consistency in Series 
“B” of the questionnaire as compared with the engineering 
consistency in Series “ B” --was found to be statistically 
significant. 

With regard to the study’s major hypothesis that the 
influence upon perceptions and opinions of occupations 
would be greater than the influence of national background, 
it can reasonably be assumed that: 

Allowing for errors in sampling and the effect of un- 
known variables, the differences that are shown to exist 
are occupational differences; in other words, the differ- 
ences that have been found--although not statistically 
significant--are over and above the differences that can 
be ascribed to national background, or country of origin. 

The hypotheses regarding occupational patterns in 
questionnaire item refusals were confirmed. 

Microfilm $2.50; Xerox $7.60. 161 pages. 
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SOCIAL STATUS AND MASCULINITY-FEMININITY 
(L. C. Card No. Mic 60-2119) 


Jacob George Franz, Ph.D. 
The Ohio State University, 1960 


Although the extent to which individuals conform to 
culturally expected male and female roles has been 
measured in the past, there has been little systematic in- 
vestigation of how social status affects the Masculinity- 
Femininity (M-F) profile. In this study, the relationship 
between social status and M-F is examined. A total of 
124 most differentiating items from the Terman-Miles 
Attitude-Interest Analysis Test, with the majority of the 
items chosen from the areas of interests and emotional- 
ethical response, were administered to 1,200 males and 
females at the eighth- and ninth-grade levels in three 
urban communities in the state of Maryland. 

The M-F responses from 480 “high” status and from 
720 “low” status individuals, representing middle class 
and working class categories, indicated significant status 
differences for a majority of the M-F items (77 out of 
124), Females in the sample showed more status differ- 
ences in M-F responses than did males. . This is probably 
an indication of greater development of the “social role” 
among adolescent girls. A total of 28 M-F items were 
relatively “status-free” for the entire sample (19 items 
were doubtful in regard to the presence or absence of 
status influence). 

The data reveal that in some subject areas, one status 
category is more masculine, but less masculine in another 





area. High status girls, for example, tended to give the 
less masculine response to items dealing with academic 
matters, but gave the more masculine response to items 
dealing with fears, when compared with low status females. 

There is little consistency in the way social status 
affects M-F responses by sex. M-F items are “ status- 
related” (or status-free) for one sex about as often as for 
both sexes. 

Another indication of status influence is the fact that 
some M-F items differentiate between the sexes better 
for one status category than for the other. Items dealing 
with “ books,” “word association,” and “information” dif- 
ferentiated better for high status individuals than for low 
status individuals. 

Where social status is a factor in M-F responses, 
unique patterns of sex differentiation between high and low 
status individuals develop. The status factor either re- 
duces or accentuates sex differentiation across status 
lines. High status males and low status females, for ex- 
ample, may show little sex differentiation on some status- 
related items, while high status females and low status 
males would show maximum differentiation on the same 
items. 

This study of social status and M-F provides additional 
sociological data on social class behavior in American 
society. It also indicates that social class is a factor to 
be considered in the use of M-F tests in personality studies. 

Microfilm $2.50; Xerox $5.80. 116 pages. 


ALFRED VIERKANDT: HIS CONTRIBUTIONS 
AND PLACE IN THE HISTORY 
OF SOCIOLOGICAL THEORY. 


(L. C. Card No. Mic 60-2291) 


Paul Hochstim, Ph.D. 
New York University, 1960 


Adviser: Professor Joseph Bram 


The main objectives of this dissertation by Paul Hoch- 
stim consist of 1) the relation of Vierkandt’s major con- 
cepts to the social theorists of his time, 2) the presentation 
of his discussions relevant to the disciplines of anthro- 
pology, sociology, and social psychology, and 3) a critical 
analysis of his orientations evaluated on the basis of cur- 
rent theory as well as personal scholarly interpretation. 
Conducted under the guidance of Professor Joseph Bram 
of New York University, this study covers the material 
included in Vierkandt’s major works, “ Naturvoelker und 
Kulturvoelker” (1896), “Die Stetigkeit im Kulturwandel” 
(1908), and “Gesellschaftslehre” (1928). The historical 
significance to the development of Vierkandt’s views of 
these as well as some minor works becomes the focus of 
discussion in this study. 

Within the introduction to the study, as well as during 
the presentation and evaluation of his arguments, an at- 
tempt is made to contrast Vierkandt’s major concepts 
with those of other social thinkers concerned with similar 
problems. Featured in this historical treatment are nota- 
bly his viewpoint of reflective and irrantional will as re- 
lated to a comparable orientation of Wundt and Tonnies; 
Vierkandt’s treatment of “community” and “society” in 
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relation to similar frames of reference governing the 
works of Tonnies, Cooley, and Maclver; Vierkandt’s cen- 
tral beliefs in the omnipotence of the collectivity or group, 
as related to comparable concepts of Durkheim, Kroeber, 
and Spencer; and Vierkandt’s arguments regarding his 
phenomenological approach as related to the contributions 
of Edmund Husserl and Max Scheler. These, as well as 
other theorists, are mentioned with reference to certain 
approaches strongly suggestive of Vierkandt’s viewpoints. 

The exposition constituting the major part of this 
thesis, seeks to present the most important discussions of 
Vierkandt, following his plan of organization. Commencing 
with his anthropological work of 1896, this study presents 
his comparison of two major types of culture whose so- 
cieties are said by him to consist of “ nature-peoples” and 
“culture-peoples.” Denying the possibility of unilateral 
cultural evolution, Vierkandt seeks to establish the differ- 
ences of cultural development purely on the basis of ir- 
rational non-deliberate willed actions and reflective 
deliberately willed actions as the psychological foundation 
of “ Naturvoelker” and “ Kulturvoelker” respectively. In 
his work of 1911, Vierkandt shifts his emphasis from a 
comparative approach to one of a more formal culturo- 
logical nature. Concerned primarily with the process of 
development and change, his central approach lies in the 
demonstration of the relatedness of any historical, psy- 
chological, and sociological phenomenon to any number of 
preceding forms in a state of transition. Finally, in his 
work of 1928, he deals with the study of society itself, 
being concerned chiefly with social-psychological instincts, 
community and society relationships, the latter featuring 
the forms of rights, power, and conflict, and the predomi- 
nance of the group as the determinant of individual social 
behavior. Utilizing the essence of Husserl’s phenome- 
nological method, Vierkandt develops an approach to the 
study of formal interaction not on the basis of the analysis 
of role situations, but upon the subjective consideration 
of the emotional content characteristic of these forms. 

The critical evaluation, being undertaken on the basis 
of current anthropological, sociological, and psychological 
theory, testifies to the relative lack of authenticity of many 
of his formulations. However, in the transition from a 
purely collective or group centered approach to one con- 
centrating more upon the processes of interaction, in his 
significant treatment of change and innovation as an out- 
growth rather than spontaneous creation; and in his sys- 
tematic handling of the difficult problem of “verstehen,” 
Vierkandt may be considered as having exercised a posi- 
tive effect upon the development of sociology and raised 
numerous questions and methodological problems still to 
be investigated by social scientists. 

Microfilm $7.75; Xerox $27.50. 611 pages. 
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RUSSEL WOODS: A STUDY OF 
A NEIGHBORHOOD’S INITIAL RESPONSE 
TO NEGRO INVASION, 


(L. C. Card No. Mic 60-2322) 


Robert Lester Fulton, Ph.D. 
Wayne State University, 1960 


Adviser: Albert J. Mayer 


This study had as its point of departure the question: 
“What are the social forces and processes in operation in 
a neighborhood that help determine individual acts in the 
face of Negro invasion?” In addition, the panel nature of 
this study permitted the inclusion of a second objective, 
namely, to relate expressed intentions to move or stay in 
the neighborhood with subsequent behavior. 

Taking a predominantly middle-class Jewish neighbor- 
hood in Detroit, a random sample of the households was 
drawn and the householders interviewed. Two groups 
emerged from the interview: the one group planned to 
move from Russel Woods, and the other group planned to 
remain. These two groups were designated “movers” and 
“non-movers.” 

The results of the analysis of the demographic data 
were contrary to findings from other studies of residential 
migration. Apart from the fact the “movers” were in the 
“middle” in length of residence in Russel Woods, reported 
longer residence in Detroit, and had less living experience 
in a bi-racial neighborhood, no demographic differences 
of a statistically significant nature were discovered. 

Differences were also found in the attitudinal responses 
of the two groups. An analysis of the data disclosed the 
“movers” to be more prejudiced against Negroes than the 
“non-movers,” and, in general, anxious to avoid equal- 
status contact with them. On the other hand, both groups 
revealed a critical faculty concerning questions of a fac- 
tual nature regarding certain attributes and characteris- 
tics of Negroes, and for this body of questions no significant 
differences in the replies were found. 

Despite the strong similarity between the “movers” 
and the “non-movers,” on first view it appeared that two 
groups did in fact exist in the sample and what was im- 
portant in distinguishing them from each other was the 
factor of race prejudice. Prejudice against “Negroes” it 
appeared, was the “primum mobile” for the respondents 
in their decision to leave or remain in Russel Woods. 

A second interview begun two years after the comple- 
tion of this study, compelled a refinement of the data. The 
second interview showed that only 58 per cent of the 
“movers” contacted thus far had in fact moved, while 42 
per cent had remained in the area. In addition, it showed 
that one-third of the “ non-movers” interviewed had moved. 
The second interview, in fact, showed that in actual num- 
bers more “non-movers” had left the neighborhood in the 
interval between the two studies than had “movers.” It 
was found that the migration intentions of the “ movers” 
and the “non-movers” permitted a prediction of moving 
behavior less than seven times out of ten. The over-all 
rate of mobility out of the neighborhood for the two groups 
rose more than three hundred and fifty per cent in the 
face of the Negro invasion threat within a year from the 
initial interview. 
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The conclusion that emerged from these findings could 
not be avoided. If the “non-movers” moved as well as the 
“movers” and indeed a greater absolute number did move, 
race prejudice would certainly seem to be an important 
factor in their migration. But the “non-movers” reported 
an intention to remain in the neighborhood, reported great 
satisfaction with it, and in general, reported far less 
prejudice against Negroes than the “ movers.” 

In the light of these diverse findings, it is postulated 
that what in effect distinguished the “movers” from the 
“non-movers” in the sample is not race prejudice itself, 
but the degree of equal-status contact the groups had with 
Negroes. Certain suggestive findings in the study and re- 
cent research reported in the literature tend to support 
this conclusion. 

What however was involved in the exodus from Russel 
Woods was not race prejudice in the narrow sense of the 
term, but rather status prejudice, i.e., the unwillingness 
to live in a neighborhood with persons who by definition 
make Russel Woods a socially obsolete neighborhood. The 
inability to compromise status in the larger community 
despite the absence of any personal enmity or prejudice 
against the new comers resulted in the movement from 
Russel Woods. 
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The purpose of this study is twofold: to examine the 
manner in which the Soviet social insurance program has 
been shaped to promote the regime’s fundamental economic 
aims; and to examine the degree of income security that 
persons covered by the social insurance system have en- 
joyed. Due to the dearth of statistical information the 
social insurance regulations are the primary materials 
on which the study rests. The major part of the work is 
devoted to an analysis of the changes that have occurred 
through the years in the type of income risks provided 
for, the persons included within the system, the conditions 
of eligibility for receipt of benefits and the benefit rates. 
Statistics covering the period under review are presented 
in the following areas: number of persons covered, esti- 
mated average pensions, total income and expenditures; 





a breakdown of the annual social insurance budgets also 
is given. 

From the first social insurance coverage has been 
limited to persons falling within the Soviet definition of 
the employed labor force; consequently, the agricultural 
labor force has been excluded. Protection has been fur- 
nished against loss of income arising from sickness, 
maternity, permanent disability, old age and loss of the 
breadwinner. Initially, provision also was made for the 
unemployed. Free medical care, too, always has been 
provided. 

In the years before the adoption of the First Five Year 
Plan the attainment of broad economic goals was not a 
serious design of social insurance policy. Then the eli- 
gibility conditions for receipt of most benefits were 
identical for all persons; and the benefit rates, which were 
fixed as a proportion of the recipient’s earnings, also were 
uniform. | 

Beginning in 1929 the social insurance program was ex- 
pected to facilitate the execution of the economic plans, 
and, in particular, to promote an increase in labor pro- 
ductivity. Unemployment benefits were abolished, and to 
combat labor turnover the length of continuous employment 
figured importantly in the level of the benefits paid. The 
eligibility conditions for the various grants were revised 
to give preferential treatment to persons engaged in pro- 
duction, and especially to workers in heavy industry; and 
these groups were entitled to larger benefits as well. 
From 1947 to 1956 the favoritism shown select groups in 
heavy industry was most striking. These individuals were 
granted much larger pensions than ordinary social insur- 
ance pensioners. The latter had earnings over 300 rubles 
monthly disregarded in the calculation of their pensions, 
although average earnings had risen to more than 700 
rubles a month by 1955. 

In 1956 an entirely new pension scheme was adopted, 
and other parts of the social insurance program were lib- 
eralized. Many of the discriminatory practices of the past 
have been eliminated. Though the state still claims that 
increasing labor productivity is the most important objec- 
tive of social insurance policy, today much greater con- 
sideration is given to the needs of the beneficiaries. The 
eligibility conditions have been eased so that more persons 
are likely to qualify for benefits. The permissible pension 
payments have been raised considerably; and the minimum 
sick benefit and old age pension have been made equal to 
the current minimum wage. Further, now the lowest 
wage earners receive the highest proportion of their 
earnings in pension and dependency allowances are 
granted. 

Today, it would seem that the main weaknesses of the 
Soviet income security program are the failure to include 
the collective farmer under the coverage of social insur- 
ance, and the lack of a comprehensive state supported 
residual assistance scheme. 

Microfilm $4.95; Xerox $17.35. 385 pages. 
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Statement of the Problem. The major purpse of this 
study was to examine, in the light of certain criteria, the 
Dale Carnegie basic course and similar programs at 
Brooklyn College. In connection with this problem it was 
necessary to proceed through several steps which in them- 
selves were sub-problems. These steps were: 

1. To develop a set of evaluative criteria for adult 
speech courses from a theory of adult education and se- 
lected writings in the area of adult speech education. 

2. To devise an evaluative technique which would be 
appropriate to the problem. 

3. To describe the work done in the Dale Carnegie 
courses and in the adult courses conducted by Brooklyn 
College. 

4. To evaluate the speech courses in the academically 
sponsored and non-academic programs in the light of the 
criteria. 

Procedures. After the formulation of a philosophy of 
adult education and the development of a set of criteria 
covering seven major areas for investigation representing 
the essence of any organized public speaking course, the 
nature of the problem indicated that a combination of per- 
sonal observation and interview would be the most useful 
technique for obtaining the necessary data. A check list 
was devised to furnish direction in the interviews and 
during class observation. Both programs were observed 
during the course of one semester in their entirety and 
then subsequently checked to secure further data for the 
evaluations. The data were then tabulated and used as the 
factual foundation throughout the body of the thesis. 

Results from the Evaluations. Results from the sets 
of evaluations show that: 

1. When the two sponsoring agencies were evaluated 
on program administration both proved adequate in the 
area of registration for limited enrollment consonant with 
their purposes and neither adequately met the criterion 
for appropriate classrooms. 

2. When the two programs were evaluated on course 
aims the catalogue descriptions indicated that both pro- 
grams were geared towards the satisfaction of adult 
speech needs. 

3. When the two programs were evaluated on teaching 
personnel the evidence seemed to indicate that the Dale 
Carnegie program was superior in this respect. 

4. When the two programs were compared on class- 
room activity both met at least eight of the eleven criteria 
postulated for this area. 

5. With respect to the manner in which the two pro- 
grams were conducted it was found that although both 
courses were conducted in an informal manner, the Dale 
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Carnegie course was superior in this respect. Both pro- 
grams took cognizance of the student’s sensory loss but 
the Dale Carnegie program was superior in that respect. 

6. As far as course materials were concerned, al- 
though both courses met the criteria for this area never- 
theless the implementation of the Carnegie offering on the 
whole was superior to that of Brooklyn College. 

7. Upon examining both course offerings for the im- 
plementation of techniques and instruments of evaluation 
so that student performances would be meaningful to them 
it was found that both programs adequately met this 
standard. 

Conclusion. It became apparent during the course of 
the investigation that each of the programs met some of 
the criteria completely, others with varying degrees of 
effectiveness, and some not at all. However, the major 
conclusion to be drawn from this study is that both the 
Dale Carnegie course and the Brooklyn College program 
adequately reflect the prescribed educational criteria for 
effective adult speaking as herein developed. 

Microfilm $3.90; Xerox $13.75. 304 pages. 
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The purpose of the experiment was to determine the 
relationship of interaural time and intensity differences on 
intracranial localization of speech. Related but subsidiary 
problems studied were the control of binaural loudness 
summation and diplacusis in relation to the Stenger test. 
This investigation developed from limitations found in 
the Stenger test for unilateral deafness. The limitations 
described were intracranial auditory localization, dipla- 
cusis binauralis dysharmonica, and possibly binaural loud- 
ness summation. Since binaural pitch disparity apparently 
does not affect the perception of speech, speech was used 
as the stimulus in order to rule out the diplacusis factor. 
Two hypotheses concerning localization and loudness 
summation were tested in this experiment: (1) By using 
relatively large interaural temporal differences, intensity 
differences can be varied within limits without moving the 
apparent localization of the sound away from the ear first 
receiving the sound; (2) within small intensive limits, 
equal but opposite changes in intensity will be heard as 
equal in loudness. 
An experimental question derived from a preliminary 
study was: Is there a statistically significant difference 
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between the standard Stenger test method with no “time of 
arrival” difference and the proposed method of adding a 
“time of arrival” variable? 

Seventeen male and fourteen female subjects were 
screened for normal hearing for pure tones and speech. 
Each subject was asked to indicate the intracranial loca- 
tions of three recorded spondee word stimuli, which were 
heard binaurally over earphones. Four conditions of inter- 
aural time differences of 0 (no difference), 0.6, 1.9, and 
2.7 msec. were each presented with five intensity differ- 
ences: 20 db and 10 db loudest to the lead ear; 20 db and 
10 db loudest to the delay ear; 0 db (no difference). Each 
subject was also asked to judge the relative loudness of 
each succeeding three word stimulus. 

Results. (1) A few of the subjects did not lateralize to 
ninety degrees with the largest temporal difference and 
largest intensity difference. (2) As intensity differences 
approached zero, the average localization moved toward 
the median plane of the head in each condition. (3) As in- 
tensity differences approached zero the average movement 
of the phantom sound was slower with each larger tem- 
poral difference condition. (4) The effect of 1.9 and 2.7 
msec, leads was to keep the average localization on the 
lead ear side of the head until there was a 20 db difference 
loudest to the delay ear. (5) The 1.9 and 2.7 msec. lead 
conditons were significantly different from the 0 and 0.6 
msec. lead conditions. (6) The subjects reported loudness 
changes significant beyond the 1 per cent level of confidence. 

Conclusions. The investigator believes the following 
conclusions are warranted: (1) Reducticn of intensity dif- 
ferences moves the phantom sound toward the median plane 
even with interaural temporal differences. (2) Movement 
of a phantom sound toward the median plane of the head 
because of a reduction of intensity differences is slower 
with greater interaural temporal differences. (3) Inter- 
aural temporal differences retain a phantom sound on one 
side of the head as intensity differences are varied. (4) 
Lateralization is not an exact function of interaural time 
and intensity, but varies from person to person. (5) Loud- 
ness is not linearly related to intensity within small in- 
tensive limits. (6) The inclusion of a time of arrival 
difference in the Stenger test may reduce apparent move- 
ment of the phantom sound and increase the accuracy of 
the test. Microfilm $2.50; Xerox $4.80. 91 pages. 





AN INTENSIVE RHETORICAL ANALYSIS 
OF SELECTED SPEECHES OF 
ROBERT MAYNARD HUTCHINS: 1940-1955. 


(L. C. Card No. Mic 60-2069) 


George William Dell, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Seal 


This study emphasized the premises discovered in 
Hutchins’ speeches, with a special examination of nine 
representative addresses. Ancillary investigation in- 
cluded his biography, ethos, speech preparation, style, 
organization, delivery, and the types of evidence he used. 

Hutchins’ speechmaking falls naturally into three time- 
topic areas as follows: 1939-46, dealing with war and 





education; 1935-50, stressing education; and 1951-58, 
covering civil liberties. The premises for each topic are 
the following. 

War: (1) We should avoid war until we are forced into 
it. (2) We must understand, value, and practice the four 
freedoms. (3) Our alternatives are peace or the death of 
civilization. (4) Civilization can be saved only by a moral, 
intellectual, and spiritual revolution. (5) Our fundamental 
problems are philosophical. 

Civil liberties: (6) A university should be a center of 
independent thought. (7) Professors may engage in legal 
activities. (8) A communist should be permitted to teach 
in a university. (9) The arguments for academic freedom 
are the same as those for freedom of speech. (10) Tax 
exemption is designed to aid teaching and research. 

(11) The greatest aggregation of educational foundations 

is the press. (12) The First Amendment was designed to 
protect the content of the press. (13) Differences of opinion 
about the Fund for the Republic must result from misin- 
formation. (14) The Fund is for the principles of the 
Constitution. 

Education: (15) We want a rational order in education 
and politics. (16) Metaphysics, education, morals, and 
intellect are related. (17) Everything is not relative. 
(18) Universities should be devoted to scholarship, ad- 
vanced study, and the preparation for learned professions. 
(19) Every citizen should have a liberal education in pro- 
portion to his ability to receive it. (20) General education 
should be given between ages fifteen and twenty. (21) Dem- 
ocratically controlled education is not a means to a differ- 
ent spiritual world. 

Space limitations prohibit criticism of all the premises. 
The key assumptions in each topic area were analyzed for 
the Abstract. 

Hutchins often mentions the “moral, intellectual, and 
spiritual revolution,” which is his second most important 
assumption. Its meaning is not precise in his rhetoric. 
“Moral” apparently means the practicing of good habits, 
the “intellectual revolution” implies the wise development 
of reasoning capacities, and the “ spiritual revolution” de- 
mands practicing brotherhood. Many agree our problems 
are philosophical, but differ on the philosophical system 
needed to eliminate them. 

Hutchins’ most important premise is that man is a 
rational animal; therefore, universities should be centers 
of independent thought where the search for truth is un- 
impeded by external pressure. 

An independent-thinking professor who is a Communist 
ought to be allowed to teach in a university. This is 
Hutchins’ most controversial premise. A majority of the 
people dissent, but a minority of educators and civil liber- 
tarians concur. 

Hutchins believes the purpose of education must be 
rational to develop the highest powers of man, It should 
“point the way to what one ought to know in order to do.” 
Dewey says education should stress growth, with reason 
as an instrumental means. The controversy is between 
rationalism and pragmatism, 

Dewey thought truth was relative to the environment 
and could be discovered only by empiricism. Hutchins 
replies empiricism provides no standard of good or bad 
and is the negation of a hierarchy of values. 

Hutchins’ ethos shows brilliance, integrity, and a cou- 
rageous attempt to improve society. Pragmatists found 
him irritating, brusque, cryptic, and sometimes arrogant, 
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labeling him a “fascist.” His crusading ideas for civil 
liberties were heavily criticized and seldom practiced. 
His ideals drew attention to the absolute premises derived 
primarily from Aristotle and Aquinas. 

Hutchins’ style is clear, appropriate, extremely vivid, 
and contains excessive irony. His bass voice is an asset, 
though occasionally monotonous while reading. [Illustra- 
tions and explanations are his favorite proofs. Typicaily, 
Hutchins’ rhetoric demonstrates outstanding speechmaking. 

Microfilm $7.50; Xerox $26.80. 592 pages. 
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This has been a study of the public speaking of G. C. 
Brewer. The purpose was to analyze and critically evalu- 
ate Brewer’s preaching, debating, and lecturing using the 
rhetorical concepts set forth by Cicero. The biographical- 
historical method of research was used to show the 
relationship of Brewer’s background to his speaking 
achievements. 

On November 1, 1954, Brewer granted permission to 
undertake the study and offered his personal assistance. 
He was interviewed in March 1955 and again a year later 
just before his death. More than one hundred persons 
who had known Brewer many years were interviewed and 
fifty of these persons completed questionnaires. Brewer 
supplied three lifetime scrapbooks filled with news clip- 
pings of various events in his life. His own publications 
and writings offered another source of information. All 
interviews were conducted personally. 

It was found that Brewer was one of the most popular 
preachers in the churches of Christ. One of his most 
famous series of sermons was delivered in Fort Worth, 
Texas, in September 1927. Fifteen of Brewer’s sermons 
were analyzed using standards of judgment set forth by 
William Norwood Brigance. These sermons were found 
to follow the usual introduction, discussion, and conclusion 
method of arrangement. He quoted from the Scriptures 
freely as well as secular sources. 

Those whom he met in public debate referred to him as 
a Christian gentleman. He could attack an argument vi- 
ciously and yet respect the integrity of his opponents. He 
had a keen analytical mind, his reasoning was logical, and 
his arguments well documented, His best known debate 
was with Judge Ben Lindsey in 1928. It was a lyceum de- 
bate conducted in Memphis, Tennessee. Brewer won by a 
vote of 574 to 360. 

He believed firmly in the freedom of men’s minds and, 
consequently, became an ardent foe of Communism and 
Roman Catholicism. His best known lecture on Commu- 
nism was entitled “Communism and Its Four Horsemen.” 
This was analyzed using criteria set forth by Thonssen 
and Baird. He was founder and editor of the Voice of Free- 
dom, a periodical devoted to the exposition and refutation 
of Roman Catholicism. He was a member of the editorial 
staff of the Gospel Advocate for forty-five years. 








Most of his work was done in Tennessee and Texas but 
he lectured and preached on special occasions in most of 
the forty-eight states. In his preaching he had a positive 
message of Christianity and sincerely believed his mes- 
sage of Christ crucified as an answer to human problems. 
This has been a study of a man, his message, and his 
method. Microfilm $2.50; Xerox $8.80. 191 pages. 
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The study undertook to discover differences in audience 
responses to two performances of the same play, acted by 
the same cast, directed by the same director, when the 
control performance was rehearsed and presented under 
conditions typical of the professional theater while the ex- 
perimental performance was rehearsed and presented 
after a professional psychoanalyst had given an interpre- 
tation of the play. The interpretation was provided for the 
director as an aid in the intellection—as distinct from cre- 
ative direction-of the play. 

Table Number Seven from Terence Rattigan’s Separate 
Tables was the play selected for the experiment; it was 
considered illustrative although not necessarily repre- 
sentative of many plays in the modern theater. 

The subjects comprised two matched groups of laymen, 
one for each performance—called “cross-section audi- 
ences,” a panel of experts, the participating actors, and 
the director of the play. For statistical purposes samples 
of 150 for each performance from the cross-section audi- 
ences, and a sample of 48 from the experts on the panel, 
were used. 

The responses of the subjects were recorded during 
each performance on questionnaires, rating scales, tests, 
a series of infrared ray photographs, and magnetic audio 
tape. 

For statistical purposes differences in responses at 
level of confidence of 5 per cent or less were considered 
significant. The cross-section audience ballots showed a 
significant shift in favor of the experimental performance 
over the control performance in respect to (a) cumulative 
acting and (b) interest value of the play. However, these 
ballots showed insignificant difference in responses to the 
two performances for entertainment value, intelligibility 
of the theme, comprehension of characters, emotional im- 
pact, and retention of facts about the play. 

The professional panel ballots indicated a significant 
shift in (a) portrayal of the mood and (b) comprehension 
of the theme of the play in favor of the experimental per- 
formance over the control performance. They showed 
insignificant differences regarding estimated emotional 
and interest values of the two performances and regarding 
the relative effectiveness of character portrayals by the 
individual actors. 
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Comparisons of infrared ray photographs presented to 
judges showed a significant shift in favor of the experi- 
mental performance. 

Comparisons of the number, average volume, and dura- 
tion of laughs and applauses for the two performances 
showed insignificant differences. 

All the statistically significant shifts were consistently 
in the same direction, namely, in favor of the experimental 
performance. This was in spite of certain weaknesses that 
occurred in the experimental design. An analysis of the 
weaknesses suggested that they probably penalized the ex- 
perimental performance. If these weaknesses had not 
occurred, logically the differences favoring the experi- 
mental performance would have been more decisive. 

The over-all conclusion was stated, with reason, that in 
this particular experiment the services of the psycho- 
analyst improved the performance; consequently, it was 
useful as an aid to the director in gaining enhanced insight 
into the play. 

It was, however, possible that a superior director by 
intuition might have arrived at an interpretation as good 
as or better than the one given by the psychoanalyst. Still, 
even in such cases, a trained psychoanalyst might have 
provided the director with a short cut which might save 
valuable time in arriving at a valid interpretation. 
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This dissertation is a study of the interpretative ap- 
proach to oral reading. It attempts to define interpretative 
reading as a form of speech delivery, to discuss the liter- 
ary materials of the interpretative reader, to present aes- 
thetic criteria that the interpreter needs to consider in 
choosing and interpreting a literary selection, and to de- 
velop a method for the creative analysis of a selection for 
the interpretation of the complete meaning of the literary 
work of art. 

Interpretative reading is a form of speech because it 
possesses the essential characteristics of speech, that 
through vocal, visual, and linguistic symbols it communi- 
cates thoughts and feelings. When speech is divided into 
the general categories of speaking and reading aloud, in- 
terpretative reading belongs to the category of reading 
because it uses language that has been prepared by an 
author before the occasion of the speech. When reading 
aloud is further divided into utilitarian reading and non- 
utilitarian reading, interpretative reading is said to be 
non-utilitarian reading, because it uses imaginative litera- 
ture for its text and its primary ends are aesthetic. Though 
acting and interpretative reading are similar in that they 
both possess the characteristics of non-utilitarian read- 
ing, these two forms of reading aloud are separate and 
different from each other. 

Since interpretative reading uses imaginative literature 





for its text, this study presents an historical outline of 
literary philosophy to reveal the nature, functions, and 
values of imaginative literature. Criteria for evaluating 
literature are presented and some suggestions given so 
that the interpreter can choose from good literature se- 
lections that will be best and most suitable for particular 
interpretative readings. 

In order to understand, appreciate, and evaluate the 
artistic qualities of literary selections and of interpreta- 
tive readings, some aesthetic criteria are discussed. 
These criteria include extrinsic and intrinsic factors of 
art in general as well as the special techniques of the lit- 
erary artist in using language for aesthetic purposes. The 
extrinsic factors are: universality, individuality, aes- 
thetic distance, and associational value. The intrinsic 
factors are the properties of form in art, such as unity, 
balance, proportion, variety, contrast, and rhythm. An 
author’s special materials, words or language, are ex- 
amined for their potential values of sound, of meaning, of 
emotion, and of imagery. 

In order to interpret a literary selection the interpreter 
must perceive the literary “work of art” and understand 
its complete meaning. A method for the creative analysis 
of a selection for its complete meaning is introduced in 
the study. This method has the dual capacity for revealing 
the meaning of the literature to the interpreter and simul- 
taneously suggesting clues as to its proper delivery. The 
method consists of two parts: first, a series of questions 
aimed at discovering the meaning of the whole selection 
and second, a study of the parts of the selection to deter- 
mine the delivery appropriate to the expression of the 
meaning of those parts. 

The sources of data for this study were texts and 
articles in the field of speech, notably in interpretative 
reading, as well as in the related fields of aesthetics and 


literary criticism. Much of the theory is derived from 
that taught by Professor E. Ray Skinner in his class, The 
Theory of Oral Reading, at Wayne State University. Some 
of the statements are based on observations made in 
classes and at contests and festivals as well as from per- 
sonal experience as an interpretative reader. 
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The purpose of the present study was to investigate 
differential sensitivity for frequency in two groups with 
neuro-sensory hearing loss. The groups selected for 
study were: (1) A group of young adults with high fre- 
quency losses which were localized at or near 4000 cps 
and (2) a group of young adults with mild to moderate 
perceptive-type losses. A group of young adults with 
normal hearing was also included for study. The differ- 
ence limen measures in this group served as a basis of 
reference by which to evaluate the results of the groups 
with abnormal hearing. 
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The DLF test required a series of paired pure tones to 
be presented which could be controlled as to intensity and 
frequency. The apparatus used to produce the stimulus 
tones consisted of two pure tone oscillators, two electronic 
switches with a 10 ms rise and decay time to reduce tran- 
sients, a programming device, an attenuator, and an ear- 
phone. Calibration was maintained by an electronic counter 
and oscilloscope. 

The plan was to select a method of measuring differ- 
ential thresholds for frequency (DLF) which offered the 
possibility for ultimate clinical use. The method of Limits 
was selected for modification to reduce testing time. For 
each DLF measurement, a series of paired pure tones 
were presented to be judged as “different” or “ not differ- 
ent” in pitch. The first tone was the standard and the 
second, the variable tone. Each tone was one second in 
duration separated by a half-second pause. The DLF was 
taken as the average of the “just different” values of six 
trials, three in ascending and three in descending direc- 
tion. In the ascending series, the variable tone started 
obviously higher (different) than the standard. The vari- 
able tone was gradually reduced until the subject reported 
hearing no difference between the two tones. In the as- 
cending series, the standard and variable tones started at 
the same frequency. With each succeeding paired pre- 
sentation the variable tone was raised until the subject 
reported hearing a pitch difference in the tones. DLF 
measurements were taken at 500, 2000, and 4000 cps at 
intensities of 10, 45, and 80 db sensation level. 

The general validity of the revised procedure was 
evaluated by testing the normally hearing subjects with 
the revised and the classical Method of Limits. A com- 
parison revealed little difference in the DLF scores as 
measured by the two testing methods. 

The DLF values for the subjects with normal hearing 
indicated the expected variation in DLF with frequency, 
the larger DLFs being in the higher frequencies. 

Subjects with high frequency losses displayed larger 
DLFs than did the normal-hearing group at 2000 and 4000 
cps. The large DLF values at 2000 cps were considered 
unusual since these subjects had normal hearing at this ° 
frequency. These subjects also showed greater variability 
from the means of the group than did the normal-hearing 
subjects. 

Subjects with perceptive-type losses were found to have 
abnormally large DLFs at all frequencies as well as great 
variability among the individual scores. 

The general implications which emerged from the 
study were: (1) Individuals with neuro-sensory hearing 
losses are less sensitive to frequency change than are 
subjects with normal hearing. (2) In most cases, the 
larger DLF scores correspond to the area of the audio- 
gram where there is greatest reduction of hearing acuity. 
However, some subjects with hearing losses have essen- 
tially normal DLFs while others have large DLFs at fre- 
quencies where there is no reduction in acuity. (3) There 
is some evidence that the size of the DLF is related to 
the severity of the hearing loss but this is not a consistent 
pattern for all subjects. (4) The use of the revised Method 
of Limits holds real promise as a clinical tool. 

Microfilm $2.50; Xerox $5.60. 111 pages. 
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SOME EFFECTS OF BASIC INSTRUCTION 
IN SPEECH CORRECTION ON CLASSROOM 
TEACHERS’ APPROACHES TO 
SPEECH-HANDICAPPED CHILDREN 
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Leon Charles Mulling, Ph.D. 
Stanford University, 1960 


The Problem 

The purpose of the study was to investigate the possible 
effects of minimal instruction in speech correction upon 
(1) the ability of classroom teachers to identify speech 
disorders; (2) the methods reported used by these teachers 
for aiding children with speech problems; and (3) certain 
of their attitudes and opinions relative to speech correction. 





Procedures 

A three-part research instrument was utilized: (1) a 
listening inventory composed of the tape-recorded speech 
of ten children illustrating a variety of speech disorders; 
(2) an open-end interview concerning speech-improvement 
methods, materials, and techniques used in the classroom; 
and (3) a brief attitude and opinion inventory relating to 
the etiology and therapy of speech and hearing disorders. 

Two groups, each comprised of thirty-four primary 
teachers from diversified areas in Oregon, were selected 
as subjects by supervisory personnel, The experimental 
group was composed of teachers who had taken an intro- 
ductory course in speech correction in one of thirteen 
different institutions within five years preceding the in- 
vestigation. The control group was composed of teachers 
who had had no type of speech correction training. Pair- 
ing of individuals was not attempted, but both groups were 
equated with respect to: teaching level, years of teaching 
experience, teaching-ability as rated by immediate super- 
visors, amount and recency of college training, sex, and 
speech and hearing proficiency. All received some aid 
from either a local or a district speech consultant. 

Data resulting from administration of the three-part 
research instrument were tabulated and classified by a 
three-man team. On the listening inventory, items were 
scored right or wrong to obtain a teacher’s score. Tests 
of the significance of the differences between the control 
and experimental groups on the measures of total mean 
score and sub-test mean scores were made by utilizing 
the normal curve approximation to the binomial expansion. 
A two-tailed test was employed. For the interview section 
of the study, analysis of responses was made by the chi- 
square approximation. Since expected frequencies were 
generally small, Yates’ correction for continuity was uti- 
lized. For the attitude-opinion inventory, mean scores 
for the total test and for sub-tests of items related to 
specific aspects of speech-correction training were calcu- 
lated for each group of subjects. Tests of the differences 
between the two groups on the mean scores were then made 
by the normal curve approximation. 





The Results 

Certain highly significant differences (.001 level and 
-01 level) were found to exist between the two groups. The 
experimental group surpassed the control group in ability 
to identify samples of phonatory and articulatory problems 
and in ability to explain adequately what constitutes a 
speech defect. 
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Significantly more of the experimental group reported: 
(1) the use of indirect methods for dealing with articula- 
tory problems; (2) the use of appropriate direct methods 
for increasing tongue mobility and for decreasing positive 
and negative nasality; (3) referrals to appropriate special- 
ists of complex speech cases; (4) the use of recommenda- 
tions to parents regarding speech activities in the home; 
(5) the use of printed sources of information for speech 
assistance. 

Significantly more of the control group could not report 
using any method for assisting children with nasality, de- 
nasality, or cleft-palate speech. Significantly more of this 
group reported using techniques which are considered in- 
appropriate by speech pathologists because they are gen- 
erally ineffective and may call direct attention to the child 
and his speech without taking into consideration possible 
causes of the problem. Further significant differences be- 
tween the two groups appear from an analysis of the 
attitude-opinion scale. 


Conclusions 
Results of this investigation would suggest that a basic 
course in speech correction does modify in a positive way 
the attitudes and practices of classroom teachers concern- 
ing speech handicapped children, 
Microfilm $2.90; Xerox $10.15. 224 pages. 
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OF FIRST GRADE SCHOOL CHILDREN WITH 
FUNCTIONAL DEFECTS OF ARTICULATION 
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This study proposed to test a possible relationship be- 
tween functional articulatory speech defects in children 
and general problem behavior. More exactly, it was pro- 
posed to ascertain whether children with these defects 
differed from their normal-speaking peers in specific 
personal and social behavior; whether the severity and 
degree of that difference could be exactly specified; whether 
the behavior and personality traits of these children fol- 
lowed any particular pattern; and whether there existed a 
correlation between the severity ot the articulatory defect 
and the severity of the behavior disturbances, if any. 

An experimental group of 49 first-grade public school 
children with functional defects of articulation were matched 
in pairs with a control group on the basis of age, grade, 
sex, and I.Q. Both groups had a negative medical history, 
normal hearing, and no reported or observable structural 
or organic impairments. Mothers of both groups were 
interviewed and were asked to describe their children in 
nine representative areas of child development and be- 
havior, namely: (1) eating, (2) sleeping, (3) toilet train- 
ing, (4) fears and anxieties, (5) comfort patterns, 

(6) tensions, (7) aggression, (8) dependence, and (9) peer 
relations. 

The tape recorded interviews were typed, numbered, 
randomized, and then arranged so that two judges working 
independently could rate all the children on a five-point 
severity scale. Their combined ratings were used in the 





statistical analysis to determine the mean differences in 
(1) specific behavior areas, (2) over-all adjustment 
scores, (3) relation between the severity of speech defect 
and the severity of problem behavior, and (4) the exist- 
ence of any characteristic behavior patterns that might 
differentiate the two groups in four selected categories, 
namely: orality, submissiveness-passivity, internalizing 
behavior, and externalizing behavior. Mean ratings, 
standard deviations, and critical ratios for correlated 
data were calculated for differences between the two 
groups. 

From mothers’ reports, the experimental group of 
children with functional defects of articulation were rated 
as having more serious disturbances than the control 
group both in certain specific areas of behavior and in 
their general over-all adjustment. The experimental chil- 
dren were reported to have more disturbances than the 
control children in the areas of “sleeping,” “fears and 
anxieties,” and “tension” at the 1 per cent level of confi- 
dence; and in their “over-all adjustment” and “peer re- 
lations” at the 1/10 of 1 per cent level of confidence. 
Although there was an observed tendency for the severity 
of problem behavior to be generally related to the severity 
of speech involvement, the statistical results did not 
yield a significant level of confidence. 

The experimental children, generally, tended to be 
passive children who internalized their responses and 
were characterized by submissiveness, timidity, and a 
need for approval. There were no differences between 
the children in the display of “oral” responses, “external- 
izing” behavior, or in the behavior areas of “ eating,” 
“toilet training,” “comfort patterns,” “aggression,” and 
“dependency.” In no category did the control group show 
more problem behavior than the experimental group. 

The findings of the study indicate that functional articu- 
latory defects do not occur in isolation, but tend to be part 
of the larger picture of emotional and adjustive behavior. 
The nature of the relation between the two, however, is 
not established by this study. Nevertheless, therapy for 
children with these defects must take both the speech and 
the behavior into account if lasting results are to be ob- 
tained. Microfilm $2.50; Xerox $6.60. 139 pages. 
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In the history of the Swedish theater, it is possible to 
distinguish two major trends: 1) a programmatic and 
usually realistic theater with strong nationalistic and, in 
the 1940’s, democratic overtones; and 2) a lyrical and 
visionary theater reaching its fullest expression with 
Olof Molander’s interpretations of Strindberg’s dream 
plays in the 1930’s. A study of the American drama on 
the Swedish stage shows that both of these trends have 
been reflected in the production of American plays. How- 
ever, the earliest phase of the American theater in Sweden, 
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beginning its history in 1911 with Clyde Fitch’s The 
Stronger, was too much identified with melodrama and 
farce to be said to relate to either the didactic or the 
visionary vein in the Swedish dramatic tradition. 

But in the mid-1930’s Swedish producers attempted to 
establish a rapport between American drama and the sym- 
bolist tendencies within the Swedish theater; and Swedes 
then began to show a preference for American plays with 
metaphysical implications (e.g., Thorton Wilder’s Our 
Town) and for works which dramatize rather than analyze 
the subconscious, and are thus related to Strindberg’s 
dream play technique (e.g., Eugene O’ Neill’s experimental 
dramas, and later, Tennessee Williams’ The Glass Me- 
nagerie and Arthur Miller’s Death of a Salesman). — 

The symbolist bias in Swedish stagings of American 
plays has been a continuous force up to the present. By 
comparison, the relationship between the American thea- 
ter and the didactic-realistic tradition in Swedish stage- 
craft was transient: it concentrated on the productions of 
American dramas during World War I, at which time po- 
litical thesis plays dominated the theaters in Stockholm 
and Gothenburg; foremost we find John Steinbeck’s The 
Moon is Down; Maxwell Anderson’s Key Largo, Winterset, 
and The Eve of St. Mark. Productions of plays about the 
Negro problem were also relatively frequent, as the racial 
issue of the South was regarded as an analogy to the perse- 
cution of the Jews in Nazi-dominated Europe. 

The years 1940 to 1945 mark the final acceptance of 
an American theater by the Swedish public. Before that 
time there had been some interest in American drama but 
also a lingering skepticism toward the commercial Broad- 
way theater and a notion that the early experimental 
theaters--Provincetown Players, etc.--were but oases in 
an artistic desert. But by the mid-1940’s much hope was 
staked on all aspects of the American theater, and eulogies 
were launched on American drama and comedy, eulogies 
to be followed by disillusioned sighs when the great ex- 
pectations of the American theater seemed to remain un- 
fulfilled immediately after the war. 

In recent years the works of Tennessee Williams and 
Arthur Miller have partly restored the reputation of the 
American theater in Sweden, and so have O’Neill’s post- 
humous plays Long Day’s Journey into Night and A Touch 
of a Poet, both of which had their world premiére at the 
Royal Dramatic Theatre in Stockholm. In today’s Swedish 
theater circles O’Neill is the most respected of American 
playwrights, although, in popularity, he is closely followed 
by Tennessee Williams. By contrast, Maxwell Anderson, 
long competitor with O’ Neill for the position as leading 
American dramatist, has fallen into oblivion. 

As for American comedy on the Swedish stage, Avery 
Hopwood and George Kaufman have dominated the farce 
productions. Intellectual comedy has been scarcely pro- 
duced (S. N. Behrman). Moralizing comedies--such as 
Hugh Herbert’s Love and Money and Garson Kanin’s Born 
Yesterday--have received rather unfavorable reviews. 
The reception of American musical comedy, finally, epito- 
mizes the development of the Swedish critical attitude 
towards the American commercial theater: a gradual 
recognition of the fact that also Broadway products may 
have originality and artistic integrity. 

Microfilm $6.65; Xerox $23.65. 524 pages. 


























AN HISTORICAL ANALYSIS OF LIVE NETWORK 
TELEVISION DRAMA FROM 1938 TO 1958. 
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University of Minnesota, 1960 


This dissertation is an historical study of the vast 
growth and rapid decline of live television drama in the 
period 1938 to 1958. The method employed involved a 
careful selection of salient details from mostly primary 
source materials followed by presentation, analysis, and 
intrepretation of the data. Network files were examined 
and network executives and prominent producers were 
interviewed. An issue by issue examination of Variety, 
The New York Times, and Broadcasting-Telecasting was 
made, and over eighty original television dramas were 
analyzed. 

Chapter II begins the body of the work by describing 
N.B.C.’s early experimentation in dramatic programming 
in 1938 and 1939. Chapters III and IV report the growth of 
the networks after the war and the early beginnings of 
series drama with the Kraft Television Theater. Chapter 
IV, 1948-49, is the first season treated as a complete chap- 
ter. The costly dramatic series, Philco Televison Play- 
house, Ford Theater, and Studio One, were first introduced 
at that time. In these first chapters there is disclosed a 
close relationship between live television drama and the 
New York stage with its seemingly abundant supply of old 
plays. This supply quickly ran out, however, and through- 
out the following text there is demonstrated a desperate 
search for a source of material as the producers went 
from the Broadway play, to short stories and novels, to 
the classics, the movies, and finally current events. The 
increased production of originals (Chapters VII, VIII, and 
IX), the rise of the “spectacular” (Chapters X and XI), 
and the sudden increase in the use of film (Chapters XI 
and XIII), are described throughout. Chapter IX contains 
a description of the role of the producer, Fred Coe, and 
Chapters VII, [X, and X discuss the work of his “stable” 
of writers and other important television dramatists. The 
final chapters, XII and XIII, describe the collapse of series 
drama from the high point of thirteen live hour dramas a 
week to one a week in 1958-59. 

The many complex factors involved in the growth of 
live television drama and the many reasons other than the 
obvious commercial ones for its decline were compiled 
in outline form and used during the interviews with the 
network executives and producers. Their reactions are 
presented in the conclusion. The author felt that live tele- 
vision drama’s audience became harder to please and 
standards were lowered as the producers failed to solve 
the basic problems of repetition and duplication. There 
were simply too many live dramas being done. More im- 
portant than lowered standards, however, was the fact that 
the decline was made quick and complete because of the 
commercial aspects of broadcasting. Television was 
demonstrated as big business, and as such has funda- 
mental and major weaknesses. It lacks purpose and 
conviction in programming other than primary money- 
making ends. 

Microfilm $4.70; Xerox $16.45. 366 pages. 
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Adviser: William S. Howell 


The major purpose of the study was to examine the 
relative effectiveness of organizational structure in oral 
communications while controlling the level of skill in the 
organization of ideas possessed by the listeners. Spe- 
cifically, the problem was to measure possible differences 
in retention and shift-of-opinion that might result from the 
presentation of three communications, varied only in terms 
of organizational structure, to three groups of subjects, 
equated according to level of ability in the organization of 
ideas. 

Organizational structure was defined as the arrange- 
ment of the units of a communication, and the sentence was 
arbitrarily selected as the unit. Variety was achieved by 
first preparing a communication assumed to be adequately 
structured, establishing its adequacy through expert 
opinion, and then randomly re-arranging its units. Three 
communications were ultimately prepared. Communication 
I was the original, adequately structured communication; 
Communication II was the result of randomly re-arranging 
the units within each major point; and Communication II 
was the result of randomly re-arranging the units within 
each of the three divisions, introduction, body, and con- 
clusion, Both Communications II and III were adjudged to 
be inadequately structured by a panel of ten expert judges, 
and seven of the ten ranked Communication II above Com- 
munication III. Thus, three communications were de- 
veloped representing at least two levels of organizational 
structure, adequate and inadequate, and quite probably 
three levels, adequate, moderately inadequate, and grossly 
inadequate. 

Level of ability in the organization of ideas was de- 
termined by the Goyer Organization of Ideas Test. 

A retention test and shift-of-opinion ballot were de- 
veloped, validated, and presented, along with the three 
communications, to three hundred and six (306) students 
enrolled in the basic speech course for professional school 
freshmen at Purdue University, all of whom had previously 
taken the Goyer Organization of Ideas Test. Twenty-three 
subjects who had scored in the upper third of the Goyer 
Test, twenty-three who had scored in the middle third, and 
twenty-three who had scored in the lower third heard one 
of the communications; two similar, and equated, groups 
each heard one of the other two communications. These 
groups constituted the primary sample employed in the 
study. Seven weeks later, a random sample of one hundred 
and thirty-five (135) subjects participated in a series of 
delayed tests. 

Mean scores and shifts of opinion were computed for 
each group and sub-group, making it possible to compare 
for differences. The data were then subjected to Analysis 
of Variance to determine whether the observed differences 
were significant. 

The results suggested that organizational structure 
did make a difference in the immediate retention scores. 
When the level of ability in the organization of ideas was 











controlled, subjects who heard a better structured speech 
consistently and significantly scored higher on the im- 
mediate retention test than did subjects who heard a less 
well structured speech. The same trend was observed in 
the delayed retention results as well, but the differences 
were not significant. The shift-of-opinion results were 
inconclusive; there were no significant differences in 
either immediate or delayed shift of opinion. 

The results also suggested that the level of ability in 
the organization of ideas possessed by the listeners made 
a difference in retention. When the organizational struc- 
ture of the communication was controlled, subjects who 
had scored relatively high on the Goyer test consistently 
and significantly scored higher on both the immediate and 
delayed retention tests than did subjects who had scored 
relatively low on the Goyer test. Again, the shift-of- 
opinion results were inconclusive; no significant differ- 
ences occurred in either immediate or delayed shift of 
opinion. Microfilm $2.50; Xerox $6.20. 126 pages. 
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Initially, this study was instigated to discover whether 
or not stutterers differ from non-stutterers in listening 
ability. Other questions followed logically: For example, 
do stutterers differ from non-stutterers in listening abil- 
ity when they must respond verbally after listening? Is 
there a difference in the listening performance of stut- 
terers when they respond orally and when they make a 
written response? Moreover, how does the stutterer view 
his listening performance? What is the relationship be- 
tween subjective ratings of listening ability and objective 
test scores of listening comprehension? Seven null hy- 
potheses were formulated from these questions, 

The listening proficiency of a group of twenty stutterers 
was tested and compared with the listening proficiency of 
a group of non-stutterers matched on the basis of age, sex, 
school classification, and linguistic ability as measured 
by the verbal sub-scores on the Cooperative School and 
College Ability Tests. 

Both objective and subjective measurements of listen- 
ing were obtained. The Sequential Tests of Educational 
Progress in Listening, Forms 1A and 1B, were used as 
the objective testing instruments. All subjects took both 
forms of the objective listening tests. A verbal response 
was required for one form and a written response for the 
other. The subjects had communicative responsibility 
when they took the oral-response form. 

The subjective measurement of listening required mem- 
bers of the testing groups to rate their listening proficiency 
for a variety of situations on a summated rating scale. 
Many of the situations on the rating scale were situations 
in which the listener presumably has communicative re- 
sponsibility. The summated ratings allowed comparison 
of the subjective evaluations of listening proficiency for 
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the experimental and control groups and comparison of 
the results of the objective tests of listening comprehen- 
sion with the subjective ratings of listening proficiency. 

The experimental results, which were treated statis- 
tically, suggest that the inclusion of listening training in 
the therapy program for stuttering would be of questionable 
value. Such training might distract the stutterer’s atten- 
tion from his speech for a short time but probably would 
not produce any lasting benefits insofar as his stuttering 
is concerned. However, the speech pathologist might on 
occasion provide training in listening for the individual 
stutterer who scores low on tests of listening comprehen- 
sion. The stutterer has enough difficulty with oral com- 
munication without the additional disadvantage of being an 
ineffective listener. 

The results of this study were in agreement with those 
cited by other investigators who found more likenesses 
than differences between stutterers and non-stutterers. 
The findings provide no evidence for considering the stut- 
terer as “different” but suggest a likeness in one of the 
areas of oral communication. In spite of his difficulty 
with the expressive phase of oral communication, the stut- 
terer does not appear to differ from the non-stutterer in 
the ability to receive and interpret auditory symbols. 

The following tentative conclusions appear feasible on 
the basis of the findings but were not proven unequivo- 
cally: (1) Stutterers do not differ from non-stutterers in 
listening comprehension ability. (2) The listening compre- 
hension of an individual does not differ when measured by 
tests of listening comprehension that require written re- 
sponses and when measured by tests of listening compre- 
hension that require verbal responses. (3) Stutterers do 
not differ from non-stutterers in their subjective ratings 
of their listening proficiency for a variety of situations. 
(4) Almost no correlation exists between scores on objec- 
tive tests of listening and subjective ratings of listening 
proficiency for a variety of situations. 

Microfilm $2.50; Xerox $8.00. 175 pages. 
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This study attempts to trace the development of educa- 
tional television to 1958. A survey of the literature on 
educational television, combined with interviews and cor- 
respondence with individuals involved in establishing and 
developing educational television, provided the data for 
this study. 

In a little over twenty-six years, television became 





transformed from a “momentary curiosity” into what 
some educators now describe as “the greatest invention 
since the printing press.” The reservation of 242 tele- 
vision channels for non-commercial, educational use by 
the Federal Communications Commission in 1952 has 
sometimes been likened in significance to the Morrill Act 
of 1862 which started the land-grant college movement 

in the United States. 

The securing of channels for education stemmed from 
a series of hearings conducted by the Federal Communi- 
cations Commission from 1948 to 1952. Without the lead- 
ership of a small but articulate group of educational 
broadcasters and the persuasive testimony of educators 
and supporters of education, these channels would not have 
been reserved. Once reserved, funds had to be raised, 
channels had to be occupied, qualified station personnel 
hired, and a meaningful schedule of programming devel- 
oped for educational television viewers. 

During 1952 and 1953, the effort was devoted primarily 
to fund raising. Foundations, state legislatures, school 
budgets, private capital and the general public provided 
approximately $3,500,000. 

In the years that followed more attention was directed 
toward meeting operational and programming costs, se- 
lecting suitable subject matter for telecasting, selecting 
qualified television teachers, and improving television 
teaching techniques and the quality of programming, 

The UHF-VHF problem was, and still is, a serious one, 
with almost two-thirds of all educational reservations in 
the UHF band. Annual surveys show a wide and growing 
acceptance of telecourses. In-school closed-circuit pro- 
gramming also has won extensive acceptance. This de- 
velopment represents a surprising “shift” in direction. 
Many early supporters of educational television envisioned 
broad cultural “ open-circuit” programming for the gen- 
eral public. This has developed, but concurrently, with a 
rapidly increasing demand for closed-circuit television. 

Experiments conducted by the armed services and 
educational institutions indicate television is a good means 
for transmitting effective teaching. Television has been 
readily accepted by most students in the classroom. 
Teachers, on the other hand, have approached television 
with caution. New demands on teaching skills and lesson 
preparation cause many to avoid it. Others, who recog- 
nize the opportunities and challenge television offers, find 
great satisfaction in teaching via television. 

By 1958, more than 716,000 people had invested some 
$60,000,000 in educational television. Educational broad- 
casters were demonstrating that in some areas they can 
provide outstanding production and successfully compete 
for honors with commercial broadcasters. 

Population surveys indicate that a rapid school age 
population growth is causing an educational crisis in this 
country. Some educators believe that a judicious use of 
educational television might alleviate the shortage in 
teachers and buildings, and even establish permanent im- 
provements in teaching. 

Microfilm $4.80; Xerox $21.60. 373 pages. 
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Major Professor: Dr. Leslie A. Stauber 

Mice infected with Leishmania donovani were main- 
tained on various purified diets. The infection in the 
normal mouse is characterized by a rise in parasite num- 
bers over one to four weeks, followed by a number crisis 
which leads to a low grade chronic infection of indefinite 
duration. A study of the influence of vitamin and protein 
deficiencies on this course of infection was undertaken, 

The administration of desoxypyridoxine (a pyridoxine 
analogue) to mice fed either basic or pyridoxine-free 
rations prior to infection was seen to result in an increase 
in the rate of accumulation of parasites as early as eight 
days after infection. The daily administration of pyri- 
doxine to these deficient mice over the next eight days of 
infection was found to reverse this effect. Pyridoxine 
deficiencies induced later in the course of infection also 
resulted in increased parasite densities, and, in addition, 
did not allow the normal decrease in parasite numbers, 
after peak day, to occur. 

It was shown that mice placed on a protein-free diet 
prior to infection harbored significantly higher parasite 
burdens than those of pair-fed or ad libitum controls. 

The increase in parasite numbers resulting from protein 
depletion was found largely to be reversed by placing the 
deficient animals on an adequate diet. The course of 
leishmaniasis in the mouse was not found to be influenced 
by the feeding of diets containing 9 percent, 18 percent, 
or 30 percent casein. 

Pantothenic acid deficiency was shown to have a dual 
effect on the number of L. donovani in the mouse. The in- 
jection of pantoyl taurine (a pantothenic acid analogue) 
and/or the deletion of pantothenate from the diet of the 
mouse resulted in a suppression of parasite numbers over 
the first 15 days of infection. After this time, an increase 
in the rate cf accumulation of parasites was observed in 
pantothenate-deficient mice. 

Finally, it was shown that the course of leishmaniasis 
in the mouse was not influenced by the feeding of thiamin- 
deficient diets prior to or after infection with L. donovani. 


Microfilm $2.50; Xerox $6.80. 145 pages. 
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THE AVIFAUNA OF THE SOLOMA REGION 
IN HUEHUETENANGO, GUATEMALA, 


(L. C. Card No. Mic 60-2315) 


Donald Henry Baepler, Ph.D. 
The University of Oklahoma, 1960 
Supervisor: Professor George M. Sutton 

A study made from mid-February to mid-October, 1958, 
revealed that the avifauna of the Soloma region in the De- 
partment of Huehuetenango, Guatemala resembles that of 
temperate North America. Soloma is situated in the Sierra 
de los Cuchumatanes at an elevation of 7,300 feet. The 
Cuchumatanes is the largest and most extensive mountain 
mass in Guatemala. Very little ornithological work has 
been done in this mountain range. The Soloma region had 
never, prior to the inception of this study, been visited 
by an ornithologist. 

The principal area studies has an elevation of between 
6,000 and 10,000 feet, is confined to the temperate zone, 
and contains the following habitats: cloud forest, oak 
forest, scrub oak thicket, oak-pine forest, pine forest, and 
cultivated land. Each of these has, as characteristic 
breeding and transient or wintering birds: oak forest, 28 
breeding forms, 16 migrants; cloud forest, 26 breeding 
forms, five migrants; cultivated land, 19 breeding forms, 
10 migrants; scrub oak thicket, 18 breeding forms, eight 
migrants; oak-pine forest, 17 breeding forms, nine mi- 
grants; pine forest, nine breeding forms, three migrants. 
The cultivated land habitat is the most extensive. Cloud 
forest is very restricted. The pine forest has almost no 
undergrowth, but the oak forest and oak-pine forest have 
a good understory. The number of bird species occupying 
any given habitat was determined by the ecological niches 
available, not by the total area of the habitat. 

There were marked changes in the bird populations 
from season to season. By far the greatest number of 
species was present in the fall when migrants from the 
north arrived and when several species of hummingbirds 
moved into the area to breed. The spring months were 
marked by a gradual decrease in the total number of 
species as several birds left Guatemala for northern 
breeding grounds. The low point in number of species 
was reached in summer. 

In 1958, most of the nesting birds of the Soloma region 
nested only in the spring (March to June), fledging their 
young before the heavy rains started. Some species, 
notably the hummingbirds, nested only in the fall. A few 
species nested in both spring and fall. Fall nesting oc- 
curred near the end of the rainy season, when the rains 
were heavy and frequent. 

The 169 forms known to inhabit the Soloma region 
represent 40 families, 122 genera, and 158 species. Most 
of the 40 families are believed to have originated either 
in the Old World or in North America. Forms that may 
represent an ancient invasion are generically distinct 
from their closest northern allies; others probably are 
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the result of a recent invasion and are only subspecifically 
distinct. The South American element is small, but there 
is some evidence that the invasion from this land mass 
was ancient. Microfilm $2.50; Xerox $5.20. 104 pages. 


A STUDY OF NUTRIENT ACCRUAL, UPTAKE, 
AND REGENERATION AS RELATED TO PRIMARY 
PRODUCTION IN A WARM-WATER STREAM. 


(L. C. Card No, Mic 60-2369) 


Morris Leroy Brehmer, Ph.D. 
Michigan State University, 1960 


Major Professor: Robert C. Ball 


The Red Cedar River, a warm-water stream which 
drains a portion of the south-central part of the lower 
peninsula of Michigan, was investigated to determine the 
major nutrient sources and the relationship between pri- 
mary production and nutrient levels. 

The results of a study of the entire stream indicated 
that the major changes in nutrient levels occurred after 
the introduction of effluents from municipal drains and 
sewage treatment plant outfalls. The nutrient contribu- 
tions from the tributary streams were of the greatest mag- 
nitude during periods of high run-off from the watershed 
area and had little effect on the nutrient budget of the 
main stream. 

An intensive study was made on a 5.3 mile area of the 
river to determine the rate of nutrient accrual, uptake, 
and regeneration as related to the seasonal primary pro- 
duction patterns. Upstream from this area a reservoir 
served as a silt basin, just within the upper limits a turbid 
tributary stream emptied into the river, and within the 
first 0.5 mile the outfall from a sewage treatment plant 
provided a continuous source of nutrients without producing 
septic conditions. 

The dissolved, sestonic, acid-soluble sestonic, and 
total phosphorus, the ammonia and nitrite plus nitrate 
nitrogen, and the periphyton production were determined 
at nine stations within the 5.3 mile area during a 13-month 
period. The periphyton measurements involved the use 
of plexiglass artificial substrata. The optical absorbancy 
of the ethanol-extracted phytopigments from the periphy- 
ton accumulation on the substrata was used as an index 
of production. 

The data indicated that during average water-level 
conditions the stream was enriched by more than 100 yg 
1 ' of phosphorus and 0.5 mg 1‘ of inorganic nitrogen by 
the effluent from the sewage treatment plant. The flora 
of the stream removed nearly all of the added nutrients 
from solution within the first 0.6 mile downstream from 
the outfall during all periods of the year except when ice 
cover was present. This occurred even during the sum- 
mer months when the periphyton growth appeared to be 
inhibited by unidentified agents introduced into the stream 
with the effluent. The organic phosphorus:phytopigment 
density ratio in the periphyton was found to be more than 
four times greater at the station 0.3 mile downstream 
from the outfall than in the areas upstream from the 
outfall. 

During the summer months the dissolved phosphorus 





content of the water decreased rapidly within the first 
0.6 mile downstream from the outfall and then increased 
toward the downstream stations. The area of phosphorus 
regeneration was dependent upon stream flow and water 
temperature. 

The data indicate that periphyton production increased 
rapidly after the spring thaw and reached a maximum in 
April or early May. The production then decreased gradu- 
ally until an extraneous nitrogen supply produced a second 
maximum in June. After the June peak the production de- 
creased gradually until the period of ice cover. The pro- 
duction levels appear to be more limited by the inorganic 
nitrogen content of the water than by the dissolved phos- 
phorus content. 

The standing crop of periphyton in the stream was al- 
most completely destroyed by high water and associated 
high turbidities which existed for only a short period of 
time. Microfilm $2.50; Xerox $8.20. 179 pages. 


CONTRACTIONS OF THE OVARIES OF 
AEDES (STEGOMYIA) AEGYPTI LINNAEUS 
WITH REFERENCE TO AGE, SEXUAL STATUS, 
AND EGG DEPOSITION. 


(L. C. Card No. Mic 60-2269) 


Thomas James Curtin, Ph.D. 
University of Maryland, 1959 





Supervisor: Associate Professor Jack Colvard Jones 


The morphology of the entire female reproductive 
system of the mosquito Aedes Stegomyia aegypti (Linna- 
eus) is described and illustrated. 

The isolated ovaries of adult mosquitoes of the same 
species were investigated and subjected to quantitative 
tests to determine the characteristics and possible causes 
of the contractions of the ovarian sheath. It was found that 
the contractions are not related to oviposition, nor are 
they affected by aging, sexual status, ingestion of a blood 
meal, removal of the prothorax or decapitation, and are 
thus free of hormonal or nervous control. However the 
contractions are rhythmic in the intact animal as well as 
in the proper physiological medium when isolated, and 
occur throughout the insect’s life. It is believed that the 
ovaries are not innervated, and are considered to be 
myogenic. 

The process of oviposition is described and was in- 
vestigated to discover the conditions that control it. It 
was found that extremes of humidity adversely affect ovi- 
position, and that 70% relative humidity appeared to be 
optimum. Decapitation, severance of the Vth abdominal 
ganglion and dorsal thoracic injury have no significant 
inhibitory effect on oviposition. However, decapitation 
causes immediate and sustained oviposition. Severance 
of the [Vth abdominal ganglion results in a marked inhi- 
bition of oviposition in non-decapitated, decapitated and 
ovipositing mosquitoes, 

It is believed that ovulation and oviposition may be 
caused by the peristaltic actions of the common oviduct, 
after the mosquito has selected the oviposition site. The 
controlling centers of this movement of the egg are most 
probably the brain and the IVth abdominal ganglion. The 
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brain appears to act as an inhibitory center until selection 
of the oviposition site. 
Microfilm $2.50; Xerox $4.00. 71 pages. 


THE BIOLOGY OF DRAECULACEPHALA MOLLIPES 
(SAY) (HOMOPTERA: CICADELLIDAE), 


(L. C. Card No. Mic 60-2117) 


Eliseo Dais Delfin, Ph.D. 
The Ohio State University, 1960 





Life history studies of Draeculacephala mollipes (Say) 
were made under laboratory conditions supplemented by 
field observations. This sap-sucking insect has a wide 
geographical distribution, and is one of the most common 
insects in Ohio. It is primarily a grass-inhabiting species, 
although it has been known to attack cereal and forage 
crops. Detailed observations of molting, oviposition, feed- 
ing, locomotion, and migration were made. The species 
has five nymphal instars. Four full generations and a 
partial fifth were noted by laboratory rearing experiments. 
Evidence indicates that overwintering is in the egg stage. 

Population studies of the species were also made during 
the growing seasons of 1958 and 1959. Abundant moisture 
and mild temperature appeared to be responsible for the 
large leafhopper population in 1958. Hot, humid, and dry 
weather apparently was responsible for the smaller popu- 
lation in 1959. Adult male leafhoppers emerged earlier 
than females, but the adult females became the dominant 
sex of the population later, because of their greater 
longevity. Microfilm $2.50; Xerox $3.60. 64 pages. 





ECOLOGICAL DISTRIBUTION OF FISHES 
IN A STREAM DRAINAGE IN 
THE PALAU ISLANDS 


(L. C. Card No. Mic 60-2390) 


Herman Adair Fehlmann, Ph.D. 
Stanford University, 1960 


The primary problem was to investigate the fishes in 
a tropical stream drainage in the Palau Islands and to 
determine the distribution of these fishes within the drain- 
age. Ecological zones were identified in Arakitaoch 
stream on the high, volcanic island of Babelthuap, and 
differences between the zones were tested by physical, 
chemical and biological data. A secondary problem en- 
tailed reinvestigating part of the same stream drainage 
about eleven montHs later to determine what changes had 
occurred. 

The entire course of the stream was observed for dif- 
ferences in fish and invertebrate fauna, and four divisions 
based on faunal gradient and character of the stream 
bottom were identified. A mangrove zone extended from 
the stream mouth at the seaward edge of the mangrove 
swamp to the level attained by the highest high tide, and 
its upper boundary was marked by an assemblage of “in- 
dicator plants,” determined as salt-intolerant liverworts. 
A lower graded zone extended from the level attained by 











the highest high tide to the lower reaches of bedrock in 
the stream bottom, and was located on a gentle deposi- 
tional slope. A cascade zone extended from the lower 
reaches of bedrock to the upper reaches of bedrock in the 
stream bottom, and was characterized by steep slopes with 
scanty soil mantle and water descending by falls and cas- 
cades. A source zone extended from the upper reaches of 
bedrock in the stream bottom to the source of the stream 
in a swamp and surface runoff, and was located on an up- 
land terracing. The terraces in both the lower graded and 
source zones probably were formed by erosion and wave- 
cutting of ancient seas. 

A pool in each zone was designated as a sampling sta- 
tion, where a sediment core was taken, water sample 
collected for sodium chloride, water temperature re- 
corded, and certain water tests made in situ. Chemical 
analyses of the water included total hardness, alkalinity, 
dissolved oxygen, free carbon dioxide, and pH. Stream 
flow was calculated, and determinations of water velocity 
and gradient were made for each zone. Aquatic inverte- 
brates were collected and an effort was made to evaluate 
the “organic rain” of terrestrial invertebrates falling into 
the stream. Arakitaoch stream was poisoned with rotenone 
systematically by zone from mouth to source, and the fish 
fauna collected in as quantitative a way as possible. 

Results of the chemical tests gave unlike values which 
could be correlated with each stream zone. Distinctive 
aquatic invertebrates were taken from the lowermost three 
zones. Species and families of fishes decreased from 88 
and 33 respectively in the mangrove zone to 8 and 3 in the 
source zone. 

Ecological zones were shown to exist in Arakitaoch 
stream, and these zones helped to explain distribution of 
fishes within the stream drainage. Fish distribution in the 
mangrove zone was limited mainly by chlorinity and tidal 
fluctuations--and to a lesser degree by water temperature, 
volume of flow and food availability. Linear fish distri- 
bution in the strictly fresh-water drainage was limited 
largely by gradient and accompanying stream velocity-- 
and to a lesser degree by volume of flow and nature of the 
stream bottom. Most fishes occurring naturally in fresh 
waters of Palauan streams were “complementary” and 
“diadromous,” according to Prof. George S. Myers. Fishes 
gaining the upper reaches of the stream and overcoming 
falls and cascades, possessed special endowments for 
climbing. Reinvestigation of the mangrove channel and 
north fork of Arakitaoch stream eleven months after the 
same drainage had been exhaustively poisoned and col- 
lected for fishes, indicated that the mangrove zone had 
been completely repopulated, but that the fresh-water por- 
tion of the north fork had not recovered its fish fauna. 

Microfilm $2.50; Xerox $8.40. 182 pages. 
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A STUDY OF FOUR RACES OF THE 
HESSIAN FLY SELECTED AND DEVELOPED 
FROM AN INDIANA POPULATION 


(L. C. Card No. Mic 60-2201) 


Robert Louis Gallun, Ph.D. 
Purdue University, 1960 


Major Professor: Howard O. Deay 


It was the purpose of this research to determine: (1) 
whether races of the hessian fly, Phytophaga destructor 
(Say), could be selected from a greenhouse population of 
Indiana flies which would produce and maintain progenies 
capable of infesting wheats having either the W38 or the 
durum P.I, 94587 types of resistance; (2) whether races 
of hessian fly developed on one type of resistant wheat 
could develop on another type; (3) to what extent progenies 
of interracial crosses could develop on the W38 and P.I. 
94587 types of resistant wheats; (4) the bionomics of each 
race and progenies of interracial crosses; (5) the races 
present in regional populations of the hessian fly; and 
(6) if there are morphological markers that can be associ- 
ated with each race of hessian fly. 

The major part of this research was conducted ina 
greenhouse on the Purdue University Campus. The wheat 
varieties utilized as differentials were Michigan Amber, 
Knox and LaPorte which have no resistance to eastern 
populations of the hessian fly; C.I. 12985 and Dual which 
have the W38 type of resistance; and Purdue A39153A1- 
11-1-1 which has the durum P.I. 94587 type of resistance. 

In this research a total of four races of hessian fly, 
designated as Races A, B, C and D, were developed and 
maintained. 

Race A consists of hessian fly progenies capable of 
infesting and developing upon the wheat varieties Michigan 
Amber, Knox and LaPorte, but which are incapable of in- 
festing C.I. 12985 and Dual, and Purdue A39153A1-11-i1-1. 

Race B is composed of hessian fly progenies which are 
capable of infesting and developing upon the wheat varie- 
ties susceptible to Race A and also C.I. 12985 and Dual, 
but are incapable of infesting the wheat Purdue A39153A1- 
11-1-1. 

Race C comprises hessian fly progenies which are 
capable of infesting and developing upon the wheat varieties 
susceptible to Race A, and also the wheat Purdue 
A39153A1-11-1-1, but are incapable of infesting the wheats 
C.I. 12985 and Dual. 

Race D progenies combine the phytocidal capabilities 
of Races B and C in that they are capable of infesting and 
developing upon both C.I. 12985 and Dual, and Purdue 
A39153A1-11-1-1 as well as those wheats susceptible to 
Race A. 

A high percent of the progenies reacted on the average 
as the race selected for. Although there was much varia- 
tion from generation to generation in the percent of the 
progenies reacting as the race selected for, analysis of 
covariance showed these variations were nonsignificant. 

In the study of the bionomics of the four races, anal- 
ysis of variance showed no significant differences between 
races in the average percent of the females emerging per 
progeny, progeny types according to sex, average number 
of eggs oviposited per female and percent survival. Sig- 
nificant differences did occur between the number of eggs 
laid per plant on Purdue 4217A3-1-6-3 and the other dif- 
ferentials used. 








Studies of the progenies of interracial crosses showed 
little evidence of complete dominance of one race over 
another, although there was strong evidence that the ma- 
ternal parent of an interracial cross was responsible for 
the race expression of her progeny. This parental domi- 
nance did not occur in the paternal parents of interracial 
crosses. 

No significant differences occurred between the aver- 
age number of eggs laid per female by the different races 
involved in interracial crosses although the average num- 
ber of eggs laid per female in interracial crosses was 
significantly higher than the average number of eggs laid 
in inbred matings. 

Race A was the predominant race found in the U.S.D.A. 
Uniform Hessian Fly Nurseries located in Dlinois, Ten- 
nessee, Indiana, Ohio, Pennsylvania, West Virginia, Mary- 
land, Missouri, Kansas and Nebraska. Evidence of Races 
B, C and D were found in most of the states but in low 
numbers. Differentiation between Races B and D and be- 
tween Races C and D could not be determined from these 
tests because individual progenies were not studied. A 
study of individual progenies from two Michigan popula- 
tions of hessian fly, however, showed Races B and C to be 
present in low numbers but there was no evidence of Race 
D being present. 

A study of morphological markers associated with a 
particular race showed Race A to have an average of 17 
pteropleural bristles per adult, Race C, 15; Race B, 14; 
and Race D, 13. Statistical analysis showed significant 
differences in the number of pteropleural bristles between 
Race A and Races B, C and D. 

Microfilm $2.50; Xerox $6.00. 123 pages. 


A STUDY OF THE ETHOLOGY OF THE 
BLACK TERN, CHLIDONIAS NIGER 
SURINAMENSIS (GMELIN), 


(L. C. Card No. Mic 60-2342) 


Robert Earle Goodwin, Ph.D, 
Cornell University, 1960 








A study of the behavior of the Black Tern, Chlidonias 
niger surinamensis, was conducted on the breeding grounds 
at North Pond, Oswego County, New York State. The re- 
sults of this study are reported. 

Following a description of the biological characteris- 
tics of the species, the behavior patterns that occur through 
the breeding season are described in detail. Sexual be- 
havior is described and discussed with particular refer- 
ence to the work of Baggerman, Baerends, Heikens and 
Mook (Ardea, 1956) on Chlidonias niger niger, the Old 
World subspecies of the Black Tern. Although the behav- 
ioral repertories of these two subspecies are generally 
similar, certain differences seem to exist. These possible 
differences are discussed. 

Particular attention is given to ritualized behavior 
patterns (displays). Possible explanations are offered for 
the functions, causations and derivations of these behavior 
patterns. 

Vocalizations are described with the aid of audio- 
spectrographs. The functions and causations of the various 
calls are suggested. 

Parental behavior and the behavior of the young are 
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described. The latter subject is discussed with particular 
reference to the ontogeny of behavior patterns and the 
appearance of ritualized behavior in young birds. 
Comparisons are made with behavior patterns of other 
species of Laridae and possible homologies are pointed 
out. Microfilm $2.65; Xerox $9.25. 202 pages. 


AN ELECTRON MICROSCOPE STUDY OF THE 
DEGRADATION OF DEOXYRIBONUCLEIC ACID 
BY DEOXYRIBONUC LEASE 


(L. C. Card No, Mic 60-2120) 


Marie Helen Greider, Ph.D. 
The Ohio State University, 1960 


The enzymatic degradation of deoxyribonucleic acid 
(DNA) by deoxyribonuclease (DNase) appears to occur 
through hydrolysis of phosphodiester bonds. The end 
products of this hydrolysis are not mononucleotides but a 
mixture of dinucleotides, polynucleotides, and degraded 
nucleic acids. The initial states in this degradation have 
not been well defined. The aim of this study was to obtain 
electron micrographs of DNA before and after varying 
treatments with DNase in order to determine the size and 
shape of the resultant polynucleotides before complete 
digestion. 

A new procedure was developed for the formation and 
electron microscope study of monomolecular films of 
DNA, In this procedure DNA was pipetted on the surface 
of a dilute salt solution or on 2 M sodium chloride solu- 
tion. A piece of freshly cleaved mica previously inserted 
vertically into the solution was slowly withdrawn. The 
dried mica with the adhering DNA monofilm was shadowed 
with platinum and carbon-coated. DNA was also sprayed 
on freshly cleaved mica. 

Each technique produced patterns of DNA, either as a 
network or as long strands. The diameter of the majority 
of the strands was 10 to 20 my. DNA from three sources 
was studied: calf thymus, bovine S/5 bacteriophage and 


leucocytes from a human patient with lymphocytic leukemia. 


Two methods, yielding similar results, were devised 
for the enzyme studies. Preparations of DNA air-dried 
on freshly cleaved mica obtained either from the spraying 
technique or from the monofilm procedure were subjected 
to enzyme action by immersing portions of the mica into 
the enzyme solutions. In the second procedure, the en- 
zyme treatment was accomplished by formation of a mono- 
film on the surface of a DNase solution. The initial 
enzymatic degradation of DNA appeared to produce short 
strands of varying unequal lengths, thus suggesting that 
the site of enzymatic attack is not determined by molecu- 
lar length or by a particular molecular configuration. 
Enzyme hydrolysis appears to occur at random sites. 

Microfilm $2.50; Xerox $3.00. 50 pages. 





MIGRATORY BEHAVIOUR OF THE 
WHITE-THROATED SPARROW, Zonotrichia albicollis, 
AT MADISON, WISCONSIN. 


(L. C. Card No. Mic 60-2431) 


John Burton Millar, Ph.D. 
The University of Wisconsin, 1960 





Supervisor: Professor John T. Emlen, Jr. 


This study was undertaken to investigate the character- 
istics of normal migration of the White-throated Sparrow 
in the area of Madison, Wisconsin, and to determine 
whether field (rate of disappearance) and laboratory (noc- 
turnal unrest) assessments of migratory condition in these 
birds would produce comparable data. 

Spring migration in 1958 and 1959 (as determined by 
live-trapping) covered a period of about one month from 
the middle of April to the middle of May. The fall migra- 
tion covered two months from mid-September to mid- 
November. Birds stopped over in the study area about 
four times as long in fall as in spring. Males preceded 
females in the spring migration but the reverse was true 
in fall, Waves of spring migrants were observed to occur 
with rising temperatures and frequently with the passage 
of warm fronts. Conversely, lulls in migration accom- 
panied falling temperatures and the passage of cold fronts. 
The weather relationships to fall migration were the re- 
verse of those observed in spring, i.e. peak movements 
occurred with falling temperatures and the passage of cold 
fronts. Fall migrants were found to have much lower fat 
deposits than the spring migrants. Length of stopover ap- 
peated to be related to the amount of fat the bird possessed 
on arrival but birds characteristically did not put on fat 
before continuing their migration. 

Birds captured in migration and held for varying periods 
of time emigrated quite promptly upon release during the 
regular migration seasons and for an extended interval 
(up to the time of post-nuptial molt) following the spring 
migration season. At other times of the year they were 
relatively sedentary. 

Birds held in activity recording cages under outdoor 
conditions showed patterns of nocturnal unrest correspond- 
ing closely with the pattern of departure of released birds. 
The same correspondence of nocturnal activity and de- 
parture behaviour was noted in birds in which the seasonal 
cycle had been modified by photoperiod manipulation and 
in a group of birds transported from their wintering grounds 
in late fall. On this basis it is concluded that nocturnal 
activity in captive birds and the rate of disappearance of 
free-living birds are both adequate measures of migratory 
condition in the White-throated Sparrow. 

The exhibition of nocturnal activity by completely cas- 
trated male birds during the period immediately following 
normal spring migration provides convincing evidence that 
the development of migratory condition in the White- 
throated Sparrow is not dependent upon the gonads. 

A number of observations, including the fall migration 
of birds with low fat deposits and the exhibition of strong 
nocturnal activity by a bird with low fat deposits, suggest 
that the occurrence of migratory behaviour in the White- 
throated Sparrow is not dependent upon the presence of 
heavy deposits of fat. 

Microfilm $2.50; Xerox $7.80. 167 pages. 
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THE FEEDING HABITS OF MARYLAND 
MOSQUITOES IN RELATION TO EASTERN 
EQUINE ENCEPHALOMYELITIS 


(L. C. Card No. Mic 60-2278) 


Harold Don Newson, Ph.D. 
University of Maryland, 1959 
Supervisor: Professor William E. Bickley 

Engorged female mosquitoes were collected during the 
summer of 1958 on the Eastern Shore of Maryland in eight 
localities which were typical of those in which cases of 
eastern equine encephalomyelitis had occurred. Precipitin 
tests were made, using specific antisera for horse, cow, 
pig, human, and avian blood, to determine the source of 
the blood meals of the mosquitoes. The 1547 mosquitoes 
tested included 14 species. These were: Aedes atlanticus 
D, and K., A. canadensis canadensis (Theob.), A. sollici- 
tans (Walker), A, taeniorhynchus (Wied.), A. vexans 
(Meigen), Anopheles crucians (Wied.), A. punctipennis 
(Say), A. quadrimaculatus (Say), Culex pipiens (Linn.), C 
salinarius (Coqg.), Culiseta melanura (Coq.), Mansonia 
perturbans (Walker), Psorophora ciliata (Fabr.), and P. 
confinnis (L. Arr.). 

The number of specimens of Aedes atlanticus, A. cana- 
densis canadensis, Culiseta melanura, Mansonia perturb- 
ans and Culex pipiens collected was too small to be of 
value in determining the complete host range of these 
species. 

Five of the species collected, Aedes sollicitans, A. 
taeniorhynchus, A. vexans, Psorophora ciliata and P. 
confinnis, are believed to have the characteristics neces- 
sary to be considered important potential vectors of east- 
ern equine encephalomyelitis in Maryland, i.e., proper 
feeding habits, susceptibility to virus infections and ability 
to transmit this virus. 

The potential importance of the PUG nine species 
is discussed. 

Much more information must be obtained concerning 
the virus, vertebrate hosts and ali 14 of these mosquito 
species before their true importance in the epidemiology 
of eastern equine encephalomyelitis in Maryland can be 
determined. Microfilm $2.50; Xerox $3.00. 49 pages. 


















































SURVIVAL OF THE EUROPEAN CORN BORER 
LARVAE, PYRAUSTA NUBILALIS (HUBN.), 
ON SUSCEPTIBLE AND RESISTANT CORN HYBRIDS 
GROWN AT FIVE DIFFERENT NITROGEN LEVELS, 


(L. C. Card No. Mic 60-2125) 


Alejandro Ortega Corona, Ph.D. 
The Ohio State University, 1960 





Field observations and studies have indicated that the 
successful establishment and survival of corn borer 
larvae depends greatly on the stage of growth of the corn 
plant. In turn, the growth and nutritive condition of the 
corn plant is intimately associated with the available min- 
eral nutrients found in the substratum where it grows. It 
is not known as yet what effect, if any, the mineral nutri- 
ent complex has on the establishment and survival of the 


corn borer. 





The object of this study was to determine the rate of 
establishment and survival of corn borer larvae on plants 
grown at five different nitrogen levels. To evaluate the 
interaction between the nitrogen availability to the corn 
plant and the rate of larval survival of the two generations, 
separately and together, two single cross hybrids — one 
borer resistant (Oh43 X Oh51A) and the other borer sus- 
ceptible (Wf9 X M14) — were selected. The plants were 
grown outdoors in pots filled with pure quartz gravel. The 
plants were automatically irrigated throughout the day at 
regular intervals with salt mineral nutrient solutions that 
were renewed approximately every two weeks. The nutri- 
ent solutions contained an optimum concentration, with 
few exceptions, of all elements entering into their compo- 
sition except nitrogen. The nitrogen levels were 10 ppm, 
50 ppm, 100 ppm, 200 ppm, and 300 ppm. Treatments 
were randomized and replicated six times in 1958, and 
three times in 1959, in a split-plot design. Each plant was 
artificially infested with approximately 100 eggs in the 
black head stage at the time natural oviposition was oc- 
curring in the field. 

There was conclusive evidence that nitrogen, via the 
corn plant, favors the establishment and rate of survival 
except on resistant plants infested with the first genera- 
tion. The low rate of survival on these plants for all prac- 
tical purposes was the same at any nitrogen level, The 
adverse effect of the resistant factors on the survival rate 
became negligible against larvae of the second generation. 
It was concluded that the level of nitrogen for maximum 
larval survival lies between 100 ppm and 200 ppm. 

Larval development through the instars was slightly 
or not at all affected, except on the first generation larvae 
from resistant plants, where progress was slightly re- 
tarded. On the other hand, the larval weight increased 
steadily up to the 200 ppm level, except on the first gener- 
ation larvae from resistant plants. 

Plant growth was affected by both the nitrogen level and 
the feeding activities of the first generation larvae. Plant 
growth was most vigorous at the 200 ppm nitrogen level. 

A significant positive correlation was established (at 
the 10 per cent probability level) between the over-all 
average number of larvae and galleries from susceptible 
plants, with the nitrogen content of the plant expressed in 
percentage. In the resistant hybrid, such correlation was 
significant only for the number of galleries. The percent- 
age of phosphorus and calcium was not significantly corre- 
lated with either larvae or galleries. The percentage of 
potassium was significantly correlated (at the 10 per cent 
probability level) with the over-all average number of 
larvae and galleries from susceptible plants. These cor- 
relations were positive in 1958 and negative in 1959. The 
percentage of potassium was not significantly correlated 
with larvae or with galleries from resistant plants. 

Microfilm $2.50; Xerox $6.40. 132 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





278 ZOOLOGY 





HORMONAL MODIFICATION OF CIRCULATING 
LIPEMIA-CLEARING FACTOR AND ITS 
RELATION TO LIPID METABOLISM IN 

MICE AND PHEASANTS 


(L. C. Card No. Mic 60-2433) 


Thomas Bloom Roos, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Roland K. Meyer 


This thesis describes an investigation of hormonally 
induced and cyclical fluctuations of an enzymatic lipemia 
clearing factor (CF) present in the blood of animals. CF 
and blood and body lipids were studied in two widely di- 
vergent species, ring-necked pheasants (Phasianus col- 
chicus) and albino mice (Mus musculus) and the results 
are compared and discussed. Mice exhibit two hormonal 
cycles of short duration, a diurnal rhythm in adrenocorti- 
costeroid activity and a 4 to 6 day, recurrent, estrous 
cycle. Pheasants are seasonally breeding birds, in which 
body fat undergoes an annual cycle of deposition and wast- 
ing synchronized with reproduction. 

Observations were made of daily cycles in circulating 
CF in mice and the effects on CF of stress, adrenalectomy, 
exogenous 11-oxycorticoids, and gonadal steroids were 
measured. Plasma enzyme activity was compared with 
plasma, depot, and hepatic lipids. CF was studied in 
pheasant plasma in association with the annual lipid cycle, 
and estrogen, progesterone, corticosterone, and somato- 
trophin administration. Fluctuations in plasma lipid and 
lipoprotein concentrations, depot and hepatic fat were 
compared with CF changes. 

Results and Discussion: Heparin-induced plasma CF 
in mice is maximal from 10 PM to 4 AM and minimal at 
4PM; the fluctuation is independent of feeding and closely 
parallels changes in blood adrenocorticoids, described by 
others. There are no changes in depot fat. 

Adrenalectomy does not alter plasma CF concentration 
in mice but allows depletion of fat depots. Corticosterone 
prevents or reverses the diminution of depot fat and plasma 
lipid caused by adrenalectomy. 

Corticosterone inhibits CF in fed, adrenalectomized 
mice but does not affect the enzyme in intact mice. Cor- 
tisol may be slightly inhibitory, but cortisone is not. CF 
is elevated by corticosterone in fasting, adrenalectomized 
mice, independently of heparin administration. Exogenous 
heparin induces a uniform increment in CF, regardless 
of endogenous activity. 

Stress inhibits plasma CF in intact male and female 
mice and in adrenalectomized females, but not males. 
Plasma lipid is not affected by stress, but epididymal fat 
is heavier in stressed, intact mice than in control or 
adrenalectomized animals. 

Exogenous estrogen inhibits circulating CF in mice 
but estrus, pregnancy, and lactation do not. The lack of 
CF inhibition by endogenous estrogen may be due to the 
progesterone, and other hormones, present in high con- 
centrations during estrus and pregnancy. Estrogen may 
contribute, however, to the decline in enzyme after stress 
in adrenalectomized female mice. Progesterone and 
testosterone do not alter CF concentration in gonadecto- 
mized animals. 

Elevated CF occurs simultaneously with hyperlipemia, 
hypo-a-lipoproteinemia, hyper-f8-lipoproteinemia, and 








hyperchylomicronemia in egg-laying pheasants. Intact and 
orchiectomized males and ovariectomized females fail to 
show modifications of plasma CF, lipid, and lipoprotein 
characteristic of ovulating hens. 

Estrogen administration induces CF and lipid elevation 
and lipoprotein changes in post-reproductive females, and 
intact, or orchiectomized males similar to those seen in 
laying females. Lipoprotein concentrations more closely 
resemble the pattern in laying hens, however, when pro- 
gesterone is given with estrogen. Progesterone adminis- 
tration inhibits endogenous estrogen and depresses enzyme, 
lipid, and lipoprotein concentration to pre-breeding values. 
The large amount of CF present in plasma of laying hens 
may be deposited as an extracellular lipase within the 
yolk to provide unesterified fatty acids for use by the 
embryo. Avian eggs have not been studied, however, for 
the presence of CF in the yolk. 

Corticosterone administration induces increased body 
weight and fat in pheasants but does not affect plasma CF 
or total lipid. 

Mammalian somatotrophin decreases body weight in 
pheasants, but does not alter plasma CF or blood or body 
lipids. 

Conclusions: Cyclical fluctuations in plasma CF occur 
in both laboratory mice and pen-raised pheasants. These 
may be due to variation in endogenous adrenal cortiocoids 
in mice and estrogen and progesterone in pheasants. 

Adrenocorticosteroids cause changes in plasma CF con- 
sistent with the hypothesis that lipids are utilized during 
stress when other sources of energy are limited. CF regu- 
lation may depend on the balance between several different 
hormones plus the kind of environmental stressor, rather 
than the action of any single hormone. 

Microfilm $2.50; Xerox $6.80. 145 pages. 





A REVISION OF THE GENUS TROPISTERNUS 
(COLEOPTERA:HYDROPHILIDAE), 


(L. C. Card No. Mic 60-2100) 


Paul Junior Spangler, Ph.D. 
University of Missouri, 1960 


Supervisor: Wilbur R. Enns 


This paper is the result of a taxonomic study of the 
genus Tropisternus (sens. lat.). The genus is restricted 
to the Western Hemisphere. An attempt was made to make 
this study monographic in nature. A discussion of habitat, 
food, flight, stridulation, parasites, predators, hibernation, 
cyctology, mating, egg cases and eggs, larvae, and pupa- 
tion is given. A total of seventy forms is recognized, most 
of which are completely redescribed and eleven of which 
are new. Three previously designated subgenera, Homo- 
stethus, Pleurhomus, and Pristoternus have been raised to 











generic rank. Fifty-six forms of Pristoternus are recog- 
nized. These are separated into eleven species groups for 
which nine new subgenera, Lioneros, Meganeros, Neoneros, 
Neros, Praneros, Pristoternus, Steganoneros, Stenoneros, 














and Tereneros, are proposed. A full synonomy is attempted 
for each species and the appropriate literature is cited in 
the bibliography. Distribution maps have been prepared for 
some of theforms and 295 figures of taxonomic characters 
have been made. Microfilm $4.75; Xerox $16.90. 372 pages. 
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THE ECOLOGY, AGE AND GROWTH RATE 
OF THE CENTRAL JOHNNY DARTER 
ETHEOSTOMA NIGRUM NIGRUM (RAFINESQUE) 
AUGUSTA CREEK, MICHIGAN, 


(L. C. Card No. Mic 60-2378) 


Edward Phelps Speare, Ph.D. 
Michigan State University, 1958 





Major Professor: Peter I, Tack 


Seining collections were made during 1957 and 1958 at 
ten stations in Augusta Creek, Michigan. Three ecological 
groups were set up by combining stations with similar 
habitats. Records of the numbers and kinds of associated 
fish reveal that in E-I (pools) the Johnny darter consti- 
tuted 60% of the fish population; E-11(riffles) 33%; and 
E-II (rapids) 20%. The next most abundant fish in the 
stream were Rhinichthys and Semotilus. 

Certain ecological factors of the Johnny darter were 
studied, including the associated fish, aquatic plants, 
aquatic insects, and algae. Monthly tests were conducted 
for temperature, alkalinity, pH, and oxygen concentrations 
at each station during 1957. “Envirographs” of the eco- 
logical factors show that the Johnny darter has an ecologi- 
cal preference in Augusta Creek for quiet areas with dense 
aquatic plant growth. 

There is evidence to suggest homogeneity of the darter 
population in the stream, and differences in sex ratios for 
all age-groups are not significant. First year darter 
growth is equal for both sexes, after which the males ex- 
ceed the females by 2.5 mm. The coefficient of condition 
is slightly higher for young-of-the-year than for older 
fish but is equal for both sexes. Values for the length- 
weight relationship are also given, 

Fall age-group proportions showed 8% for the 1956 
year class, 43% for 1957, and 49% for 1958. Growth rates 
of 1957 and 1958 young-of-the-year were compared and no 
significant difference was found despite an earlier 1958 
spawning date. The mean survival rate was determined 
as 2.0 years. The oldest fish taken was a male, Age-group 
IV, 58.2 mm. 

Ovaries develop slowly from June through September 
and reach full maturity by January. Ovary counts showed 
three classes of eggs: ripe, developing, and immature, 
all in about equal numbers. The three-year-old females 
lay approximately 60 eggs per ovary and may spawn twice 
in one season. About 65% of the one-year-old males and 
86% of the females were mature in their first spawning 
season. The spawning period is from May 1 to June l, 
but may vary by as much as two weeks in the spring. Field 
studies of egg-batches revealed that about 15% of the eggs 
laid died before hatching. Saprolegnia was commonly 
found on the unviable eggs. 

Microfilm $2.50; Xerox $7.00. 150 pages. 








THE UNIONINAE (MOLLUSCA, PELECYPODA, 
NAIADACEA) OF FISHERY BAY, 
SOUTH BASS ISLAND, LAKE ERIE. 


(L. C. Card No, Mic 60-2136) 


David Honor Stansbery, Ph.D. 
The Ohio State University, 1960 


Differences of opinion have long existed concerning 
the nature of the naiades in Lake Erie. This study is an 
attempt to contribute information concerning the taxonomic 
status of Lake Erie naiades; the origin of this fauna; their 
relationship to their stream counterparts; their rate of 
growth, longevity, and those factors responsible for the 
stunting of these lake forms. Naiades of the subfamily 
Unioninae are characterized by having a relatively high 
degree of ornamentation and by being found in or near the 
riffle areas of streams. Collections of specimens were 
made over a period of several years, along with observa- 
tions on the nature of the various habitats sampled. 

Comparisons were made with stream species ona 
quantitative basis by utilizing expressions of proportions, 
i.e., relative height and relative width. Age and growth 
rates were determined by the annular ring method. A cor- 
relation of growth rates and habitat revealed several fac- 
tors associated with stunting. A consideration of what is 
known concerning the glacial history of this region in 
view of information from the fields of ecology and zo- 
ogeography has resulted in several modifications of the 
existing theory of the origin of this fauna. The above in- 
formation suggests the necessity of several taxonomic 
revisions at the subspecific level. 

The naiad subfamily Unioninae is represented in 
Fishery Bay by nine species or subspecies of six genera: 


Subfamily Unioninae 


Fusconaia flava flava (Rafinesque, 1820) 
Fusconaia flava undata (Barnes, 1823) 

Amblema plicata plicata (Say, 1817) 

Amblema plicata peruviana (Lamarck, 1819) 
Quadrula quadrula quadrula (Rafinesque, 1820) 
Quadrula pustulosa (Lea, 1831) 

Cyclonaias tuberculata (Rafinesque, 1820) 
Pleurobema cordatum coccineum (Conrad, 1836) 
Elliptio dilatatus (Rafinesque, 1820) 





























The evidence indicates that this fauna gained access to 
the Lake Erie basin from the lower Ohio River by way of 
the Maumee-Wabash River glacial outlet during the time 
of glacial Lake Maumee, This migration route had a suf- 
ficient number of large river characteristics to enable 
some large river species of fish and naiades to make the 
migration. Some of these large river mussels, i.e., F. 

f. undata, A, p. peruviana, and others, persist in the lake 
today. 

Lake Erie has a combination of large river and small 
stream characteristics, This fact, in conjunction with its 
being, or having been, accessible to both faunal elements, 
has resulted in the present unusual combination of head- 
water and large river forms in the lake fauna. Those 
naiad subspecies assembled in the lake basin have inter- 
graded. This intergradation is evident in lake populations 
of Fusconaia flava and Amblema plicata and is suggested 
in the case of Pleurobema cordatum. 











The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





280 ZOOLOGY 





The growth rate of the lake-dwelling naiades investi- 
gated varies with the age and habitat. The most rapid 
growth rate for each species occurred during its first 
five years of growth. The highest calculated rate was the 
average of ten millimeters a year for a five-year old 
Quadrula quadrula (Rafinesque). The older the individual 
becomes, the slower becomes its growth rate, decreasing, 
in some instances, to less than half a millimeter a year. 

Relatively strong, persistent, shore currents were as- 
sociated with rapid growth. Locations having such cur- 
rents were identified by shallowness and coarseness of 
the substrates. The slowest growing individuals were 








taken from silt bottoms in deep water, while individuals 
from the shallows on gravel bars exhibited the highest 
rates of growth. 

The maximum age in the case of all species, except 
those of the genus Quadrula, was over 20 years. The old- 
est naiad from the study area was a 40-year-old specimen 
of Pleurobema cordatum coccineum. The two species of 
Quadrula are represented from Fishery Bay by only three 
specimens each, and material from elsewhere in Lake 
Erie indicates a longevity close to, if not in the same gen- 
eral range as, the others. 

Microfilm $2.95; Xerox $10.35. 226 pages. 
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SUMMARIES OF MUSICAL PERFORMANCES 


SUMMARY OF PERFORMANCE MATERIALS 
(Tape Recording Available at the University of 
Michigan School of Music Library) 


Grady Maurice Hinson, A.Mus.D. 
University of Michigan, 1959 


Two recitals were offered in partial fulfillment of the 
requirements for the degree Doctor of Musical Arts in 
Performance. The recitals listed here present a variety 
of piano literature in historical and stylistic aspects, and 
no composer represented in the first recital was included 
in the second. 


PROGRAM I 


J. S. Bach 
Schumann 
Beethoven 
Ravel 


Toccata in G minor 

Fantasy in C, Op. 17 

Sonata in E, Op. 109 

Le Tombeau de Couperin 
Rigaudon, Menuet, Toccata 


PROGRAM I 


Mozart 
Dallapiccola 
Chopin 


Sonata in B-flat, K. 570 

Sonatina Canonica 

Mazurka in C-sharp minor, Op. 63, 
No. 3 

Mazurka in A minor, Op. 17, No. 4 

Nocturne in C-sharp minor, Op. 27, 
No, 1 

Scherzo in E, Op. 54 

Moments musicaux, Op. 94 

Toccata, Op. 11 


Schubert 
Prokofieff 


The first recital was built around two works of major 
proportions: the Beethoven Sonata and the Schumann Fan- 
tasy. The Beethoven work exemplifies many characteris- 
tics attributed to this composer’s late period, and the last 
movement set of variations, with its quality of transcend- 
ent lyricism, is difficult to grasp by theoretical methods. 
Opus 109 is a bridge from Classicism to Romanticism 
and is one of the most forward-looking of the Beethoven 
Sonatas. 

The Schumann Fantasy has suffered neglect in the last 
few years in favor of the sets of smaller pieces by this 
composer. Conceived as a contribution to a Beethoven 
Memorial in 1835, the movements were originally entitled 
“Ruins,” “Triumphal Arch,” and ‘Starry Crown.” These 
give the clue to the rhapsodic emotional content. A motto, 
necessary for the performer to observe, stands at the 
beginning: 


Through all the tones that vibrate 
About earth’s mingled dream, 
One whispered note is sounding 
For ears attent to hear. 





This work is one of the great pieces of the romantic period 
and might be considered Schumann’s finest production for 
the piano in large form. 

The Bach and Ravel pieces were intended to frame the 
two major works. The Toccata’s baroque clarity and short 
contrapuntal sections contrast with the lengthy homophonic 
movements of the Schumann. Le Tombeau de Couperin by 
Ravel represents a masterpiece of classical impression- 
ism that is precise, sophisticated, and symmetrical. The 
three movements selected reveal this composer’s direct- 
ness and clarity of expression, and economy of means. 

Strong contrasts in the second program were provided 
by the juxtaposition of the Mozart and Dallapiccola. Dalla- 
piccola’s work was written in 1946, and although based on 
Caprices of Paganini, it shows entirely original ideas in 
compositional and pianistic treatment. Many procedures 
associated with the twelve-tone technique of writing are 
found in this work: strict imitation, augmentation, dimi- 
nution and inversion; withal, Dallapiccola prefers tradi- 
tional textures. 

This work was preceded by the Mozart Sonata, a clas- 
sical work of his late period. With consummate skill and 
restraint, Mozart succeeds in creating distinct moods in 
each of the movements: the drama of the first contrasting 
with the gentle humor of the third; both contrasting with 
the tender aria of the second movement. Everything is 
stated simply and clearly, and nothing is superfluous. 

The Schubert offered some of the most intimate and 
personal music of either program. Here, classic and ro- 
mantic elements are fused. It is music for the personal 
and spiritual edification of the performer. 

The Prokofieff, with its relentless percussiveness and 
extreme dissonances, impresses one today as a “bravura- 
piece” as it did over forty years, when Prokofieff first 
presented it. Its continuous rhythmic drive gives an im- 
pression of physical energy and sureness of purpose. 

Supplementary works presented in connection with the 
public recitals included seminar lecture recitals on the 
programed works of J. S. Bach, Schubert, Schumann, and 
Dallapiccola, and illustrated lectures on the “character 
piece,” Schubert’s Trio in B-flat, Op. 99, and Prokofieff’s 
Concerto in C, Op. 26. 


SUMMARY OF PERFORMANCE MATERIALS 
(Tape Recording Available at the University of 
Michigan School of Music Library) 


Theodore Oliver Johnson, A.Mus.D. 
University of Michigan, 1959 


The following public programs were presented to meet 
the performance requirements for the degree of Doctor of 
Musical Arts: 
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I 


Trio Sonata in D major, Op. 9, No. 1 

Trio Sonata in F major (“Golden 
Sonata”) 

Mozart Sonata in B-flat major, K. 454 

Brahms Sonata in G major, Op. 78 

Ross Lee Finney Sonata No, 2 for Violin and Piano 

(1954) 


G. B. Vitali 
Purcell 


I 


Trio Sonata in D major, Op. 1, No. 12 

Trio Sonata in E-flat major (from 
Second Set) 

Sonata in A minor, for Unaccompanied 
Violin 

Sonata in G major, Op. 30, No. 3 


Corelli 
Purcell 


Bach 


Beethoven 


I 


Concerto in A minor, Op. 102, for 
Violin, Violoncello, and Orchestra 


Brahms 


These programs were planned with the purpose of pre- 
senting representative literature for the violin by com- 
posers from different countries and different chronological 
periods. Considerations influencing the selection of indi- 
vidual compositions were intrinsic musical value, diversity 
of tonality, medium, and style, and frequency of present- 
day performance-- the late seventeenth-century trio 
sonatas were chosen, in particular, because they are not 
often played. 

The trio sonatas, typical compositons from the period 
in which the earliest fruition of violin literature occurred, 
were performed with two solo violins and a continuo of 





violoncello and piano. Use of the piano in lieu of the harp- 
sichord was justified by the use of modern stringed in- 
struments with modern fittings. The performance edition 
of the sonata by G. B. Vitali was prepared by the writer 
from a positive photograph of the original manuscript 
(Bologna, ca. 1670) located in the Biblioteca Estense in 
Modena, Italy. 

Bach’s A-minor Sonata, second sonata in the unique 
set of three sonatas and three partitas completed during 
the composer’s Céthen period (1717-1723), illustrates the 
eloquence with which the unaccompanied violin may be 
treated. This work was prepared for performance from 
an urtext edition in order to allow the performer freedom 
in solving mechanical and interpretative problems. 

The remaining works include concerted sonatas by 
Mozart, Beethoven, Brahms, and Ross Lee Finney, which 
offered a varied cross section of music cast in one of the 
most important forms pertinent to the violin, and the 
Double Concerto by Brahms, a nineteenth-century work 
embracing the essential ideal of the concerto grosso. The 
latter was presented with Harry Dunscombe, Violoncel- 
list, and the Plymouth Symphony Orchestra under the di- 
rection of Wayne Dunlap. 

The principal values gained from preparing these pro- 
grams were a greater insight into the problems involved 
in the interpretations of music of dissimilar styles and 
the experience of working out effective solutions to these 
problems. The programs also presented an opportunity 
to view the evolution of violin technique as reflected in 
the works of composers from the late seventeenth century 
to the early twentieth century by displaying their gradually- 
awakening cognizance of the violin’s potentialities and in- 
creasing demands upon the violinist’s virtuoso abilities. 
Finally, the changing role of the performer over the three- 
hundred-year span was brought into clearer perspective. 
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